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Pabouas nmporpamma aucuuiuinHel «I'eHeTuka MUKpoopranu3zmMoBy /cocT. T.X. XaHq0X0B —
Hanpuuk: KbI'Y, 2024. - 29 c.

PaGouas mporpamma mnpegHazHadeHa Ui MPENoJaBaHusl AUCUUILIUHBL «I eHeTHKa MUKPOOp-
TaHW3MOB» BapHaTUBHOW yacTH b1 cTyneHTam o4HO#M GOpMBI 00YUYEHUs TI0 HAPaBICHUIO OATOTOBKU
06.03.01 buonorus Ha 2 Kypce.

Pabouas nporpamma cocrtaBiieHa ¢ yuetoM deepaibHOr0 rocy1apcTBEHHOTO 00pa3oBaTelb-
HOTO CTaHJapTa BhICIIEro oOpa3oBaHus 1o HampapiieHuto moarotoBku 06.03.01 — buomnorus, yrBep-
KJIGHHOTO TIpUKa30M MuHucTepcTBa oOpa3oBanusi U Hayku Poccuiickoit @enepannu ot «7» aBrycra
2020 r. Ne 920.

CocraBUTENb T.X. XangoxoB
(moamuce)
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1. I_Ie.J'II/I H 3a1a4YH1 OCBOCHHA TUCHHUIIJIMHBI

[lenb: M3yueHne OCHOB T'€HETUKH MHUKPOOPTaHU3MOB — (hOpMHpPOBAHHE HAYYHOTO MHUPOBO3-
3peHUst O POJIM U 3HAYEHUH MHKPOOPTaHU3MOB B PA3IMYHBIX SKOJOTHUYECKUX M OMOJIOTMYECKUX IMPO-
1eccax, OCHOBax M MPUHIIMIIAX MCIOJIb30BAHUS UX B MEIULIMHE, IPOMBILUIEHHOCTH, CEJILCKOM XO03M-
CTBE, Mpolieccax nepepadoTKU U XPaHEHUS MUIIEBBIX MPOJTYKTOB U T.]I..

3anaumu:

- IpoOyIUTh UHTEPEC K MUKPOOUOIOTUH U OMOTEXHOJIOTHH;

- chopMHpOBaTh Y CTYJEHTOB KOMILJIEKC HAYYHBIX 3HAHUH 110 COBPEMEHHOW MUKPOOUOJIOTHH,
BUPYCOJIOTUH;

- 03HAKOMHUTH C OCHOBaMH OOIIEH, METUITMHCKOMN, TPOMBILIUIEHHON M CEIbCKOX03IWCTBEHHOM
MUKPOOHOJIOTUH U MUKPOOUOJIOTUY THUILEBBIX TPOU3BOJICTB;

- chopMHpOBaTH Y CTYJCHTOB OCHOBHBIE CAHUTAPHO-MUKPOOHUOIOTHUYECKUE ACTIEKThI IPOU3BO/I-
CTBa, MepepadOTKN U XPAHEHHUS MUIIEBBIX MPOTYKTOB.

I'eHeTHKa MUKPOOPTaHU3MOB 0a3HpyeTCs Ha 3HAHUSAX 00IIel MUKPOOHOJIOTHH, OPTAHHYECKOM,
buznyecKoi 1 KOIUIOUTHONH XUMUH, OnoxuMuu. Kypc TecHO cBs3aH ¢ T€HETUKOM, MOJIEKYIIIPHO Ono-
JIOTHUEH, IIUTOJIOTHEH, 300JI0THEH, OOTAHUKOM, SBOJIOIIMOHHON TEOPUEH U HKOJIOTHEH.

2. Mecrto aucunninnsl B ctpykrype OOII BIIO
I'eHeTHKa MHMKPOOPraHM3MOB OTHOCHUTCA K €CTECTBEHHOHAYYHOMY LIMKIY JUCLUIUIMH BapUaTUBHOU
yacTu BapuaTuBHOM yactu b1. lucuunnuna «'eHeTuka MUKpOOPraHU3MOBY MPENOoIaeTcs B TeUeHue 3
ceMecTpa Ha 2 Kypce OakajaBpuara CTyleHTaM O4HOU (hopMbl 00yUYEeHHUS.
Ha n3yuenue kypca «I'eHeTKa MUKpOOPTraHu3MOB» oTBOAUTCS 108 yacoB, U3 HUX JIEKIIMOHHBIX
- 17, nabopatopHbix - 34 U U1 caMOCTOATENbHON PabOThl — 48 YacoB, 3aKaHYMBAETCs 3a4eToM — 9 ya-
COB.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUS COJeP:KAHMUS JMCIUIIIHHBI

[Iponecc u3yyeHHs AMCUUILUIMHBI HAaNpaBlieH Ha (OPMHUPOBAHUE IIEMEHTOB CIEAYIOIINUX KOM-
neteHuuit B coorsercteuu ¢ @I'OC BO u OIIOII BO no jaHHOMY HanpaBieHUIO MOJTOTOBKHU (CHELH-
AJIBHOCTH):
IIKC - 2.3. Binaneer nngopmanueii o Crojib30BaHNI0 OCHOBHBIX THUITOB JIaAOOPATOPHOTO U MOJIEBOTO
000pyI0BaHUs, METOJJaMH HCCIIEIOBAaHMs KHUBBIX CUCTEM, MaTEMaTHUYECKMMH METOAaMu 0O0paboTKU
pe3y/bTaToB, HaBBIKAMHM Pa0OThl HA COBPEMEHHOW OPITEXHUKE, KOMIIBIOTEpaX U KOMITbIOTEPHBIX Ce-
TAX, IPUHIUIIAMH pabOThl COBPEMEHHOM anmapaTypbl 1 000py10BaHMsI, METOJJaMU UCCIIEOBAHUS KH-
BbIX CHUCTEM, MaTeMaTUYECKUMH METOJaMU 0O0pabOTKH pe3ysbTaToB, MPEACTABICHUSIMHU O COBPEMEH-
HOM OOOpYJIOBaHUU JUIsI MOJIEKYJIIPHO-OMOJIOTHUECKUX U OMOTEXHOIOTUYECKUX J1TaOOpaTOpHii, HaBbI-
KaM{ paboThl Ha 000PYAOBAHUHU JJIsl U3yUEHHs TPUOOB U PaCTEHUI, HaBbIKaMU pabOThl HA COBPEMEH-
HOM 00OpY/IOBaHMHU NPH ONHCAHUM aHAJIM3€ PACTECHWH, HaBbIKaMu cOopa npol GuTomIaHKTOHa, OEH-
TOCa U Makpo(UTOB C HUCIIOJIb30BAHUEM CTaHIAPTHBIX METOJMK, (PUKCUpPOBaHMS NMPOO U MOATOTOBKU
uX JUI KamepalbHOW 00paOOTKH, HaBBIKAMU BEJCHUS JOKYMEHTAIlMHU TOJIEBBIX HAOMIOJCHUN, HaBBI-
KaMU [TPOBEJICHUS JIaOOpaTOPHBIX MCCIEA0BAaHUMN U SKCIEPTU3 OMOJIOTHYECKOr0 MaTeprasa. HaBbIKaMu
paboThI ¢ 1a00pPaTOPHOI MOCY10H, HAaBBIKAMU MOJATOTOBKH MUTATENbHBIX CPel, 1a00paTOPHOM MOCY bl
Y MTHCTPYMEHTApHsl ISl MUKPOOHOJIOTHYECKHUX PadoT.

HpI/I OCBOCHHWHN AJUCHUIIIIMHBI CTYACHT JOJIXKCH:

3namp TEOpeTHUECKHE OCHOBBI MUKPOOMOJIOTMHM M BUPYCOJOTUH, OOTAaHUKHU, 300JIOTMU U HC-
MOJIb30BaTh UX JUIS U3YYEHUS )KU3HU U CBOMCTB JKUBBIX OOBEKTOB, UX MJIEHTU(DUKALMU U KYTbTUBUPO-
BaHU; METO/IbI TTOJIYUYEHUS U 00JIACTh MCIIOJIB30BaHUSI MUKPOOPTAaHU3MOB B MEIHMIINHE, TTPOMBITILICH-
HOCTH U CEITbCKOM XO3SHCTBE; TPaJUIMOHHBIC U HOBbIE METObI BBIBICHUS U MJIEHTHU()UKALUU MUK-
POOPraHU3MOB.



Ymems nipoBOIUTH MUKPOOHMOJIOTHYECKOE HCCIEIOBAHHE DPA3MUYHBIX CyOCTpaTOB; MHTEp-
MPETUPOBATh PE3YJIbTAThI TPOBOAUMBIX HCCIIETOBAHUMN IO MUKPOOUOJIOTMYECKUM TOKA3aTENSIM.

Bnadems coBpeMEHHBIMU METOAAMHU TMOTYYCHUS U UACHTHU(PHUKAIUU YUCTBIX KYJIbTYp MUKPO-
OpraHU3MOB.

4 ConepskaHue M CTPYKTYpa JTUCUMILIMHBI (MOXYJISA)
4.1 Conepxxanue pa3aejoB JUCHUINIMHBI

Ne pas- Copepxanue pazzena ®dopma Te-
ena HaumenoBanue pa3zziena KYIIETo
KOHTPOJIS
1 2 3 4
1 Brenenue. OcHoBHBIC 3a71a- MuxkpoObuoiorus, kak Hayka. Oc- 13
4H. DTarbl pa3BUTHS MUKPO- HOBHBIE ATAIlbl Pa3BUTHS.
ouosorumy.
2 3HaueHNuEe MUKPOOPTaHU3MOB | MUKpOOpraHU3Mbl BasKHEHIIHNI QakTop B P
B IIPUPO/JIC U KU3HU YEIOBEKA KpPYroBOPOTE BEIIECTB, I0YBOOOPA30Ba-
TEbHBIX MPOIIECCAX, OUUCTKH OKPYKAIO-
1IEN Cpeabl OT TEXHOTEHHBIX 0TX00B. Hc-
TOYHUK IOJIyYE€HUSI MHOTUX OMOJIOTMYECKU
AKTUBHBIX BEIIECTB U MPOJIYKTOB MUTAHUS.
3 Cucrematuka u mopdonorus | Cucremaruka, KiaccuPHUKaius, TaKCOHO- T
MUKPOOPTaHU3MOB MU, UICHTH(PHKAIMS W HOMCHKJIATypa
MHUKpPOOPTaHU3MOB.
bpdosioruueckue, THHKTOPHAIbHBIC, KYIbTY-
payibHble, OMOXMMHUYECKHE, aHTUTCHHBIE U
(U3HOIOTHYECKHE OCOOCHHOCTH MHUKPOOP-
TaHU3MOB.
4 Mopdonorus 6akTepuaibHON Mopoorus 6akrepuit K
KJIETKH
5 Crpoenue 6akrepuanbHoii | OpraHouipl OaKTEPUAIBHOM KJIETKH, OCO- T
KJIETKH OCHHOCTH KJIETOYHOW CTEHKHU TPAMIIONIOKH-
TEIBHBIX U TPAMOTPUIIATETBLHBIX OaKTEpHil.
L- ¢opmbr Oaktepuii. IloBepXHOCTHBIE
CTPYKTYpbI OaKTepHil.
6 Mopdonorudeckas xapakre- | OTIMYUTENbHBIE OCOOEHHOCTH CTPOCHHUS P
pUCTHKa TPUOOB, AKTHHO- rpuOOB, aKTHHOMHUIIETOB U TTPOCTEHUIINX.
MHUIIETOB U MPOCTEUIINX
7 Crtpoenue, popmbl, xumude- | OCOOEHHOCTH  CTPOCHHUS, Pa3MHOXKEHUS, T
CKHIi COCTaB BUPYCOB U (aroB | KU3HENEATEILHOCTH BUPYCOB KakK Mpe/cTa-
BUTEJICH HEKJICTOYHON (POPMBI KU3HU.
8 Bnusiaue ¢akropos BHemmHel | [leiicTBue (pakTopoB XMMHUYECKOH NPHUPO- P

Cpenbl Ha MUKPOOPTaHU3MBI

nel. Helitpodunsl, anuaodumnsl, ankanopu-
JIBL.
JeiictBue GpakTopoB PU3NUECKON MPUPOADI.
Mesoduinbl, TCUXPOGUIBI, TEPMOQUIBI.
BbaporonepanTtHbie u be30PUIBHBIE OaKTeE-
pHH.




9 [TuTaHre MUKPOOPTAaHU3MOB | ayKCOTPO(HBIC U MPOTOTPOGHBIE MHUKPOOP- T
Y 3aKOHOMEPHOCTH MUKpPOO- | TaHU3MBI.  ABTOTPOQBI,  TeTepoTpOdEI.
HOTO POCTA. Aspo0bI, aHA3POOBHI.
10 KyneTuBupoBanue mukpoop- | HarypasibHble, CHHTETUYECKHE U IOJYCHH- P
TaHU3MOB B JaOOPATOPHBIX | TETUYECKHE Cpellbl Uil KyJIbTUBUPOBAHUS
YCIOBUSAX MHUKPOOPTaHU3MOB.
DneKTUBHBIE cpenbl U nuddepeHanbHo-
JMarHOCTUYECKUE Cpeabl IS MACHTH(HKA-
11 MUKPOOPTaHU3MOB.
11 [IpeBpamenue mukpoopra- | CriuptoBoe  OpokeHne. MOJIOYHOKHUCIIOE T
HU3MaMHU 0€3a30THCThIX Be- | Opoxkenue. [IponmmoHOBOKHCIIOE OpoXKeHHe.
IIECTB. MacnsHokucnoe OposkeHue. AIeTOHOOYTH-
AHa’pobHOE pa3sioKeHne JI0BOE OpOKEHUE.
(O6porxeHue) 6€3a30TUCTBIX
BEIIIECTB.
12 AspoOHOE pa3IoKeHne OKWHCIIEHHE 3TUIIOBOTO CIHUPTA B YKCYCHYIO 13
kucnoty. OKHCIIeHHEe YIJIEeBOJOB [0 JIu-
MOHHOM KHUCHOTbl. OKHUCIIEHUE XHPOB U
JKUPHBIX KHUCIOT. PasznoskeHue uemmonasbl
(KJeTyaTKu), TeMMIEIUTI0NIO03bl (ITOJIYKIET-
YaTKH), JUTHUHA W TeKkThHa. OKucieHue
YIJI€BOJIOPOIOB.
13 Tpanchopmanus azorconep- | Mukpobuonoruueckas (ukcalus MOJIEKY- T
JKaIIUX BEILECTB JspHOTO a30Ta. AMMOHH(UKanus (THHUE-
HUE, pacmajl a30THCThIX OPraHHMYECKUX Be-
mectB). Hurpuduxaumsa. [enutpuduka-
Ul
14 XeMOoTpodBhI. [IpeBpamenue coequnenuii pochopa, cepsl T
1 JKeJIe3a.
15 Cunte3 Mukpoopranu3mamu | [JiyraMuHOBasi KUCIIOTa, JTU3WH, METHOHUH, T
Oenka 1 6nonoruyecku ak- | Tpuntodad. CuHTe3 (PepMEHTHBIX Mpernapa-
THUBHBIX BEIIECTB TOB.

16 Muxkpoopranu3Msl B po- buorexHomornueckoe MCHOJIb30BAHUE MUK- P
MBILIJIEHHOCTH U CEITbCKOM poopranu3mMoB. Ilomyyenune OHoIOrHUECKH
XO3SIICTBE. aKTUBHBIX BEIIECTB M MHKPOOHON MaccChl.

Hcnonp3oBanue mpenaparoB MHUKPOOHOTO
IIPOMCXOXK/ICHUS B CEIbCKOM XO35MCTBE.

17 CanurapHo- MukpoOuonorisi MUIIEBLIX MPOIYKTOB pac- T

MUKPOOHOJIOTHYECKHUE aCleK- | TUTEIBHOTO MPOUCX0XAeHNsI. MUKpOOHOIIOo-
ThI IPOU3BOJICTBA MMPOJYKTOB | TMUECKHE KPUTEPHH OE30IacHOCTU ChIpPhS,
MUTaHUSI. MOJIYTIPOJTYKTOB M TOTOBBIX M3JIEIHH
4.2 CTpyKTYypa TUCHHUILIHHBI
OO61ast TpyA0€MKOCTh TUCIHUIUIHHBI COCTaBisieT 3 3adeTHble enuHuIlbl (108 yacoB)
Bun pabotet TpynoemMkocTs,
4acoB
Bcero
O0wmas Tpy10eMKOCTh (B 3a4eTHBIX eAUHULAX) 108
KonrakTHasi pa6ora (B yacax): 51
Jexyuu (J1) 17
Ipaxmuyeckue 3anamus (113)
Cemunapckue 3ansmus (C3)




Bun pabotsr TpymoemMKkocCTb,
4acoB
Bcero
Jlabopamopuwvie pabomut (JIP) 34
CamocrosiTesbHasi padora (B yacax): 48
Kypcosoii npoekt (KII), kypcoBas pabora (KP)
Pacuetno-rpaduueckoe 3ananue (PI'3)
CamonoaroroBka (IIpopaboTKa U MOBTOPEHUE JIEKIIUOHHOTO MaTepua- 48
Ja ¥ Matepuasa yueOHUKOB U Y4eOHBIX TOCOOMHA, ITOATOTOBKA K J1abo-
PATOPHBIM U MPAKTUYECKUM 3aHATUSAM, KOJUIOKBHYMaM, pyOeKHOMY
KOHTPOJIIO U T.1.).
IToaroToBka u ciaya 3adera 9
By MTOroBOro KOHTpoJIs (3a4eT, IK3aMeH) 3aueT
JIEKIIUHN
TemaTnuyeckuii n1a” Jekuui no Kypey «Mukpo0Ouo1orus»
Ne
i Tema JIuteparypa
Beenenne. OcHoBHbIE 3anauyd. OTamnbl pa3BUTHUSA
1. | MuKpoGuOTOTHIL. 1. T'yces M.B. MuxkpoOuonorus: qu6:
3HaueHHe MHUKPOOPTaHH3MOB B IpHpoAe M ku3mu | HAK A CTYIL. Onoi. cnewnanbHOCTER
qeIOBEKA. — 3 4. By30B/M.B. I'yces, JI.LA. Muneesa. - 4-¢
2. | Cucrematnka u MOpdONOrHsS MHKPOOPraHH3MOB. | 1A (f'Tep' - M.: Wsn-xuii uentp "Axa-
Mopororus GaxTepuanbHOii Kietkn. Crpoenne | Ao 2003. - 464 c.
GAKTePHATBHOM KICTKH. — 2 1, 2. Bopobses A.B., beikoB A.C., Ilamkos
3. | Bausinue ¢akTOpoB BHEIIHEH Cpeibl HA MUKPOOpPTa- E.IL, Pribaxosa A.M. MHKpO6HOH0m;IS
HU3MBL. [IUTaHWe MUKPOOPraHM3MOB M 3aKOHOMEp- }7%6HHK'_ 2"_ ¢ u3JL., nepepad. u son.-M.:
HOCTH MHUKpOOHOro pocta. KynbTuBHpOBaHHE MUK- Menuuna®, 2003. - 336 c.
POOPraHU3MOB B J1A0OPATOPHBIX YCIOBUSIX. — 2 Y. 13\/[ KOJ%eIHKO O.1., 3aseserosa T.B.
4. | Opranuzauus reHeTUYECKOro ammapara OakTepuil u I/II.<p0 oo ¢ OCHOBalYM BHpycoIIo-
pEIUIHKAIHs XPOMOCOMBI.. — 2 4. FHH: qu61-111/g;; I:g);yTCK' M3z-80 Mp-
5. | 'enetnka mukpoopranuzMoB. PexomOuHamus y 6ax- zyTKyH-Ta’ AI/'I_ 5 g CA M
tepui. Tpanchopmanus. Tpancaykumsa. Kowswrora- | OPOTACB A. 7., LADIICE LA, eI
s, LUHCKass MUKPOOUOJIOTUS,, UMMYHOJIOTUS
6. | [Inasmunael. Murpupyromuye reHeTH4ecKue 3JIeMEeH- " BH/p }:(I)/JIIOEM' yqe6HHCK Aﬂ MB l\geﬂ' By-
151 (MI'D) Scol?m . C. . Hopozf(l)%lz, .4. abuues. —
M3MEHYHMBOCTh MUKPOOPTaHH3MOB. " I[Ofl'- _r;e6u7 CP.IT’ FT e ML HED:
7. XMOI;IEII;I;);)EGMHI/;ZH B TIPOMBIIIIEHHOCTH M CENBCKOM | 5 j[ o0 B R. MukpoGroorus: Vued.
8. | CaHMTapHO-MHKPOOUOIOTMYECKME ACTIEKTBI MPOM3- Z{ggofne/ B.B. Jercare~ Museic bIY
BOJICTBA NMPOJYKTOB MUTAHUS. — 2 U.
4.3 JlabopaTropHbie padoThl
Ne Kon-Bo ua-
P HanmeHoBaHue 1a60paToOpHBIX paboT coB
1 3 4
1 VY cTpoiicTBO MUKPOOHOIOTHYECKOH 1TabopaTopuu U MpaBuiia paboThl B )
HEl.
) CocraBnenue cpel U KyJIbTUBUPOBAHNE MUKPOOPTraHU3MOB. MeTo bl )
CTEpUIIN3ALIIY.
3 | Meroasl MUKPOCKOITMYECKOI0 HCCIENOBAaHUS MUKPOOPTraHU3MOB 2




Mopdosorusi 6aKkTepHaTbHBIX KIETOK

Mopdororust tnaHoOaKTepHii 1 MUKPOBOIOPOCIEH

Mopdomorust rpudos. IIpuHIMIBI KITacCH(UKAIMU U METOJIBI H3yde-
HUS UX MOopdosoruu.

Mopdonorust 1 IpUHIMIIBI KIaccuPUKAIMHI TPOCTEHIITNX

Mopdosnorust BupycoB. [IpuHIUIEI KTaccU(DUKAIIMHA U METOJIBI U3Y4e-
HUs MOP(OJIOTHH BUPYCOB.

MGTOI[BI KOJIMYCCTBCHHOI'O YUCTa MUKPOOPTaHHU3MOB.

10 | Metoap! nuddhepeHInpoBaHHON OKPACKH KIETOK OaKTEpH.

11 | AHanu3 MUKpOQIIOPBI BO3AyXa, BOJIBI M TIOYBHI.

[IpeBparmenne 6€3a30TUCTBIX OPTAHUYECKUX BEIIECTB IO BIHSIHHEM
MHUKPOOPTraHU3MOB.

13 | MukpoOHoiornyeckre nporecchl NpeBpameHus a30THCTHIX BEIIECTB.

14 | ®duTonaToreHHbIE MUKPOOPTaHU3MBbI

15 | Ilone3Hble MUKPOOPTaHU3MBbI

DN NN D [N DN [N DN [

Okoduszmnonorust 6akTepuii. Biusiaue GakTopoB cpenbl HA MUKPOOPTa-

16
HU3MBI
17 MonexysIpHO-TeHETHUECKIUE METO bl MACHTU(DUKAIIMA MUKPOOPTa- ’
HU3MOB
HTroro 34
4.4 IlpakTHYecKre 3aHATHUS
4.5 KypcoBoii npoekT (KypcoBasi padoTa) He IpeycMOTPEHbI
4.6 CamocTosiTe/IbHOE H3YYeHHE Pa3/1esI0B AU CHUILINHBI
No Koin-Bo
Bomnpocsl, BBIHOCUMbIE Ha CAMOCTOSTENIbHOE U3yUEHHE
paszgena 4acoB
1 2 3
1 Benenne. OCHOBHbBIE 3a/1a4il. DTanbl pa3BUTHSI MUKPOOHOIOTHH. 4
2 3HaueHUuEe MUKPOOPTaHU3MOB B PUPOJIE U KU3HU YEJIOBEKA 6
3 Cuctematuka U MOp(oJIOTUS MUKPOOpPraHu3MoB. Mopdosorus Oakrepu- 10

anbHOM Ki1eTKu. CTpoeHne OaKkTepUaaIbHOM KIIETKH.

Mop(bonomqecxaﬂ XapaKTCPUCTHUKA FpI/I6OB, AKTUHOMUIICTOB H HpOCTCﬁ— 10

4 mnx. Ctpoenue, Gopmbl, XUMMUYECKUN COCTAaB BUPYCOB U (aros.
Bnusiaue ¢akTopoB BHEUIHEH cpeabl HA MUKpoopraHu3Mbl. [Ilutanue Muk-

5 POOPraHu3MOB U 3aKOHOMEPHOCTH MHKpOOHOro pocta. KynbTuBHpOBaHUe 10
MHUKPOOPTaHU3MOB B JIAOOPATOPHBIX YCIOBHSIX.

8 XeMOTpOdBhI. 2

9 CuHTe3 MUKpOOpraHu3MaMu OejKa U OMOJIOTMYECKH aKTHBHBIX BEIECTB. 6
Hroro 48

S. OneHOYHBIC MaTEePHAJIBI JJIsl TEKYLIero U py0e:KHOr0 KOHTPOJIsI yCIIeBaeMOCTH U MPo-
MEKYTOYHOH aTTeCTAlUH.

KoneunbiMu pesynbTaTaMu OCBOSHHS MPOTPAMMBI JUCITUTIIMHBI SBISIOTCS CHOPMHUPOBAHHBIC
KOTHUTUBHBIE JIECKPUIITOPBI «3HATH», «YMETH)», «BIAJETh», PACIIMCAHHBIE 110 OTIAEIbHBIM KOMIIETEH-
uusiM. GopMHUpoOBaHUE 3THX AECKPUNITOPOB MPOUCXOUT B TEYEHHUE BCETO CEMECTpaA MO ATalaM B paM-
Kax pa3IMYHOTO BUJA 3aHATHI U CAMOCTOSTENIbHON paOOTHI.

B xone u3ydyeHus IUCHUIUIMHBI MPEAYCMATPUBANOTCS MEKyuiuil, pyoOexscHvlii KOHmpoib u
HPOMEIHCYMOUHaa ammecmayus.

5.1. Ouenounvie mamepuansl 014 mexKyuyezo KOHmpoaa. Lleno mexyujeco KOHmpoJisi — OLIEHKa
pe3ynbTaToB paboThl B ceMecTpe W o0ecreueHrne CBOCBPEMEHHOW OOpaTHOW CBSI3U, IS KOPPEKIIHH




00y4YeHHsI, aKTUBHU3ALUU CAMOCTOSATEIBHOM paboThl oOyuaromerocst. OOBEKTOM TEKYLIEr0 KOHTPOJIS
SIBJISIFOTCSI KOHKPETH3UPOBAHHBIC PE3YIIbTaThl 00yueHUs (yueOHbIE TOCTHKEHUS) 110 TUCIUIUINHE.

Texyuwyuii KOHmMpPO1b YCIIEBAEMOCTH 00ECIICUNBACT OLICHUBAHUE XOJa OCBOCHHSI TUCIIUTUTHHBI
«buoxumus U MojeKkyspHas OUOJIOTHUS U BKJIIOYAET: OTBETHl HA TEOPETUYECKUE BOIMPOCHI HA IMpaK-
TUYECKOM 3aHATHH, PEUICHHE MPAKTUYECKHUX 3aJ]ad W BBIMOJHEHUE 33/1aHUil Ha MPAKTHYECKOM 3aHs-
TUHU, CAMOCTOSTEIBHOE BBIIOJIHEHNE UHANBUAYAJIbHBIX JOMAIIHUX 3a/laHuil (Hampumep, pelieHue 3a-
Ja4) C OTYETOM (3aIIUTON) B YCTAHOBJICHHBIA CPOK, HAITMCAHHUE OKIANIOB, pedepaTros, cce, TUCKYC-
CHUH.

OreHka KauecTBa MOATOTOBKM HAa OCHOBAHWHU BBHIMIOJIHEHHBIX 33JaHU BEAETCS IperojaaBare-
jeM (¢ 00CYKJIEHHEM Pe3yJIbTaTOB), OAJIJIbl HAUUCISIOTCS B 3aBUCUMOCTH OT CJIO’KHOCTH 3a/1aHUS.

5.2 ®oHabI KOHTPOJIbHBIX PadoT.
OueHoYHbIe MAaTEePHAJIBI KOJIJIOKBHYMA (THIIOBbIE 32/1aHUA) (KOHTPOJMpPYeMble KOMIETEeHINU

IIKC - 2.3):

Bonpocel Ha KOJLIOKBHYM
1 peliTHHrOBasi KOHTPOJIbHASI TOYKA

Poibp MuKpoopraHuzmMoB B KpyroBOpOTE BEIIECTB.

Ctpoenue, popma, pazmep KIeTok OakTepuii. PasMHOXKeHHe U criopooOpazoBaHue.
[Tpu3naku onpeaeneHus: ceMencTsa, poaa U Bujaa 6akTepuil.

Bupyce! u 6akrepruodaru.

CtpoeHue u pa3sMHOXKEHHE MIJIECHEBBIX TPHOOB.

Mopddonornueckre NpU3HaKu U CUCTEMATHKA APOKKEH.

Ou3noN0rus MUKpoOpranu3mMoB. OOMEH BELIECTB.

XUMHYECKUH COCTaB MUKPOOOB.

buonoruueckas CymHOCTb MPOILIECCOB MUTAHUS U ABIXaHHUSI MUKPOOOB.

= 0 © N kW=

0. I3MeHeHue BemecTB, NOCTYNAOUIMX B KIETKY U3 MUTATeIbHON cpelibl. SIBIeHne Typropa u
IU1a3MOJIN3A.

11. Canpoduts! u mapa3utsl. CUMOHO3 U METAOHO3.

12. CymHocTb a3po0HOro NUTaHUs (MPUBEIUTE XUMUYECKHE CYMMapHbIE YPaBHEHMS).

13. CymHocTb aHa3pOOHOT0 MUTAaHUS (IPUBEIUTE XUMUUECKHE CYMMapHbIe ypaBHEHHUS).

14. depMeHTHI M UX XapaKTepHbIE IPU3HAKH.

15. buoxuMudeckue peakiuu, KaraausupyeMble epMeHTaMU pa3HbIX Ipymil. BiusHue temne-
patypsl, pH cpeabl Ha aKTUBHOCTH ()EPMEHTOB.

16. Briiusinue pakTopoB BHEUIHEN Cpeibl HA Pa3BUTHE MUKPOOPraHu3MoB. OcMO(UIIBI U Tajo-
¢l ncuxpoduiibl, Me30(UIBl U TEPMOPHIIBI (XapaKTEPUCTUKA).

17. CymHoCTb U MpakTHYECKOe 3HAYCHHE METOI0B 00pabOTKHU: MacTepr3alus U CTepuiIn3a-

IIUs1; CBET, PaIMOAKTUBHOE U3ITyYeHHUE; YIbTPa3BYK; aHTUOMOTHKH U (PUTOHIIHIBI.

2 peliTHHIOBasi KOHTPOJIbHASI TOYKA

1. Baxkneiirie 6MOXMMUYECKHE MTPOLIECCHI, BEI3bIBAEMbIE MUKPOOPTraHU3MAMHU, U UX TPOMBIIILIEH-
HO€ HCITOJIb30BAHNUE.

2. PacnpocTpaHeHne MUKPOOPIaHU3MOB B IIPUPOJIE.

3. MukpoOHOJIOTrHsi OCHOBHBIX ITPOJIOBOJIECTBEHHBIX U HENIPOAOBOJIBCTBEHHBIX TOBAPOB.



4. KonnyectBeHHOE OIpeesieHre OakTepuil rpynibl coli mpu caHuTapHON OLEHKE MUIIEBBIX MPO-
JTYKTOB M CAHUTAPHOTO COCTOSTHUS TOPTOBBIX MPEATPUATHH.

5. Konu-tutp u konu-unaekc. Meronpl UX onpeaeneHusl.

6. HarpaBiieHHbIe M3MEHEHUS HACIIEICTBEHHBIX CBOWCTB MUKPOOPTaHU3MOB.

7. OCOOEHHOCTH M CBOICTBA MAaTOT€HHBIX MUKPOOOB. MUKPOOHBIE TOKCHUHBI.

8. «Mudexusay. E€ NICTOUHUKYN U ITyTH PacIpOCTPaHEHUs. Y CJIOBUSI BOSHUKHOBEHUS M Pa3BUTHS
UHQEKIIMOHHBIX 3a00JI€BaHUH.

9. Iumessie 3a0601€BaHus, SBISIOUINECS OOIIMMU JIUIs )KUBOTHBIX M YelloBeka. MTHKyOanmoHHbIi
nepuon Oosie3Hu. IMMyHHUTET.

10. bauumnonocutenscTBo. Poib BaKIIMH U CBIBOPOTOK B MPO(PUIIAKTHKE U JICYCHUN MH(PEKITNOH-
HBIX 3a00JI€BaHUM.

11. Toxcukounpexunu. OTINYUTEIbHBIC TPU3HAKH MUIIEBbIX HHPEKIMNA OT MHUILIEBBIX OTPaBIe-
HUI MUKPOOHOH npupoabl. MHTOKCHKAINS cTadUIOKOKKOBOM M IPUOKOBOM MPUPOIBL.

12. borynusm.

13. XapakreprucTuka HanbOoJee YacTo BCTPEUAOIINXCS MUIIEBHIX HH(pekunii. Bo3aMoxHbIE HCTOY-
HUKU HHQUIUPOBAHHS MTPOAYKTOB BO30YAUTEISIMH MTUIIEBBIX 3a00I€BaHUIA.

14. IpodpmnakTuyeckre MEpONPUATHS IS PEAYIPEKICHUS MUIIEBHIX 3a00I€BaHUH.

3 peﬁTHHFOBaﬂ KOHTPOJIbHAasI TOYKa

1. CymmapHOe ypaBHEHHE CIIUPTOBOro OpokeHus. Kakue MUKpOOpranus3Msl €ro Bbi3biBatoT. Cu-
BYIIHBIE Maca.

2. CymMapHOe ypaBHEHHE MOJIOYHOKHUCIOro OpokeHus. OTandre HeTUIMYHOTO MOJIOYHOKHCIIOTO
OpOXeHUsI OT TUITHYHOTO.

3. CymmapHoe ypaBHEHHE ITPONMOHOBO-KHUCIOT0 Opoxkenus. Kakue MUKpOOpraHU3MBbI €ro BbI3bI-
BaroT?

4. CyMMapHO€ ypaBHEHHUE MacIsiHO-KUCIIOro OposkeHus. Kakre MUKpOOpraHU3MBbl €r0 BbI3bIBAOT?
5. YKCycHO-KHCT0e OpOKEHHE U MUKPOOPTAaHU3MBI €T0 BBI3BIBAIOIIHE.

6. JINMOHHO-KHCII0€ OpPOKEHHE U MUKPOOPTaHU3MBbI €T0 BBI3BIBAIOIIHE.

7. CyImHOCTbh M XUMHU3M IIpOLecca pa3pyleHus >KUpoB MUKpoopranusmamu. Kakue u3 Mukpoop-
raHU3MOB Han0oJiee aKTUBHO pa3pyIIAIOT KUPHI?

8. [IpuBeauTe cxemy pacnajaa Oenka 1moj BIUTHUEM MUKPOOOB B a3pOOHBIX U aHAPOOHBIX YCIIO-
BUSIX.

9. aiiTe XxapakTepHCTUKY HanboJiee pacipoCTpaHEHHBIX THUJIIOCTHBIX OaKTEpHil.

10. ®akTopsl, OMpeEAIONNe KOJTUISCTBEHHBIN H KAYeCTBEHHBIN COCTaB MUKPOQIOPHI BO3AyXa.
Cnioco0sI ne3nH(PEKIMA U OYUCTKH BO3/IyXa MOMENIEHUH OT MHKPOOOB.

11. Mukpodopa noussl. KauecTBO NpoAyKTOB 3arpsi3HEHHBIX TOYBOM.

12. Konn4yecTBeHHBIN 1 KaueCTBEHHBIH COCTaB MUKPOGIOPBI IPUPOIHBIX BOJI, (AKTOPHI €T0 OIpe-
JIETSIOIIHE.

13. CanuTapHO-TUTHEHUYECKUE TPEOOBAHNUS, TPEIbABIsEMbIE K TUTHEBOI BOJE U BOJIE, UCIIOJIB3Y-
€MO# B TTUIIEBOM MPOMBITINIEHHOCTH. CITOCOOBI OUMCTKY M 1e3UH(GEKITIH TUTHEBON BOJIBI.

14. Ounctka ctounsix Boj. [Iponecc camoouncTku BogoemMoB. CaHUTapHO-TUTHEHUYECKHE TPeOo-
BaHUs, IPEIbIBIsIEMbIE K BOJOCHA0KEHUIO U KaHAIU3AIIUH.
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15. Muxkpodiopa Tena 310poBoro yenaoBeka. CoctaB MUKPOQIIOpPhI pa3IuYHbIX OPraHOB Teja de-
noBeka. [logepkaHne YMCTOTHI PYK U TeJa YelloBeKa B MPO(UIAKTUKE PACIIPOCTPAHEHUSI MUKPO-
OpraHU3MOB-BO30yAUTENCH 32a00ICBaHHIA.
16. Mukpogaopa 1iogoB 1 OBOLICH.
17. Posb MUKpOOOB TpH KBAIIEHUH (COJICHUH U MOYEHHUH ) TUIOI0B M OBOILICH.
18. O0ceMeHeHnE MUKPOOPIaHU3MOB IIOBEPXHOCTH Msica. bakTeprockonu4eckoe ucciieJoBaHue
msica.
19. Mukpodnopa KoI10acHBIX U3AETHH U (HAaKTOPHI €€ ONPEIESIISIOIINE.
20. Muxkpodmopa psIObI.
21. Mukpodnopa mosnoka. bakreputiuanas ¢gaza monoka. 3aboneBaHusl, paCIPOCTPAHSIIONTUECS
4yepe3 MOJIOKO.
22. CoctaB 3aKBaCOK JJIsi IPOCTOKBAIIH, Kedupa, anu10puiiHa.
23. Ocrarounasi MEKpoQIiopa 0aHOYHBIX KOHCEPBOB.
24. I'enpmuHTO3BL [lyTH pactpocTpaneHust U Mepbl TPOPUIAKTUKY.
25. MuKpoopraHu3Mbl ¥ KOPpO3Usl METAJIJIOB.
26. Muxpodiaopa K0KU U TKaHEH.
27. Muxkpodiopa qpeBecHHbI, OyMary.
28. CtpykTypa canutapHou ciyx0s1 PO.

B Tedenne kypca mpoBoauTCs 3 KOJUTOKBUYMA (KaXKIbli KOJUIOKBUYM OIICHHBACTCS Ha § -
0ayuIoB).

Kpurepun oueHuBanmsi:

8 0a1I0B cTaBUTCH, €CJIM:

1. mOHO PacKphITO COAECpKAHNE MAaTEPHAIIA;

2. Marepual U3JI0KEH TPAaMOTHO, B ONPECICHHONU JTOTHYECKON MOCIe0BATeIbHOCTH, TOYHO HUCIIONb-
3yeTcs TEPMUHOJIOTHS;

3 moka3aHoO yMEHHE WLIIOCTPUPOBATh TEOPETHUECKUE MO0KEHHUSI KOHKPETHBIMU IIPUMEpPaMH, IprUMe-
HSTh UX B HOBOM CUTYallUU;

4. TpPOAEMOHCTPUPOBAHO YCBOCHHME paHee H3YUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB, CPOPMUPOBAH-
HOCTb ¥ YCTOMYMBOCTh KOMIIETEHLIUNA, YMEHUI U HABBIKOB;

5. OTBET MPO3BYUYaJ CAMOCTOSTENIbHO, 0€3 HAaBOSIINX BOIIPOCOB;

7 6aJ1J10B CTABHUTCSI, €CJIM:

1. B otBeTe AO0MYHICHBI OAHA — JIBC HCTOYHOCTH IIPU OCBCIICHNHN BTOPOCTCIICHHLIX BOIIPOCOB, KOTOPLIC
HCIIPABJISIOTCS MO 3aMEYAHUIO.

6 0a/IL1I0B CTABUTCS, €CJIH:

1. B M3NIOKEHUU TOMYIIEHBI HEOOIbIIINE TPOOEITbI, HE NCKA3UBIIINE COJCPIKAaHUE OTBETA;

5 6any10B cTaBMTCSI, €CJIM:

OTBET YIOBJIETBOPSET B OCHOBHOM TpeOOBaHUSAM Ha «50.», HO IPH STOM UMEET OJIUH U3 HETOCTATKOB:
1. AONYIICHBI OJJUH — JIBA HEA0OYCTA IIPU OCBCIICHUHN OCHOBHOI'O COACPIKAHUA OTBETA, UCIIPABJICHHBIC
0 3aMEUYaHUI0 9K3aMEHATOPa;

2. JOMYIICHBI onm61<a 1501051 60.]'[66 JABYX HEAOYECTOB ITPHU OCBCIICHNHU BTOPOCTCIICHHBIX BOIIPOCOB, KOTO-
pBI€ JIETKO UCIPABIISIIOTCSA 110 3aMEUaHUIO 3K3aMeHaTopa.

4 6aju1a CTABUTCS, €CJIM:

1. HEMOJIHO WJIM HEMOCHEeA0BAaTENHHO PACKPHITO COACpXKAHME MaTephalia, HO MOKa3aHO 00IIee MOHU-
MaHHE BOIIpOCa U NPOAECMOHCTPUPOBAHBI YMCHHA, JOCTATOYHBIC JJISA )I&J'IBH@IZH.I@FO YCBOCHHUSA MaTCpU-
ana,

2. IMEINUCH 3aTPYAHCHUA WX OJOIMYIICHBI OI]_II/I6KI/I B OIIPCACICHUN HOHﬂTHfI, HCIIO0JIb30BAHHUU TCPMU-
HOJIOTHH, UCTTPABJICHHBIC ITOCJIC HCCKOJIbKUX HABOAAIIUX BOIIPOCOB;
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3. IpU HETIOJTHOM 3HAHWUU TEOPETUYECKOTO MaTepHalia BBIABICHA HEOCTaTOYHAs CHOPMUPOBAHHOCTH
KOMIIETEHIINI, YMEHUN U HABBIKOB, CTYJIEHT HE MOXKET IPUMEHHUTH TEOPHUIO

B HOBOM CUTYaIIUH.

3 0ayy1a cTAaBUTCSH, €CIIN:

1. HE pacKpBITO OCHOBHOE COJIepKaHNEe yYeOHOTO MaTepuana;

1-2 6anjia cTaBUTCS, €CJIN:

1. oOHapyXeHO HEe3HAHME WJIM HETIOHUMaHHUE OOJbIIeH WM HanOoJiee BAKHOM 4acTH y4eOHOTO Mate-
puaia;

0 0a/IOB CTABHUTCS, €CJIH:

1. gomyiieHsl OMKUOKU B ONpEAENICHUU MOHSATUHN, NMPU HUCIONb30BAHUHM TEPMHUHOJIOTHH, KOTOpbIE HE
WCIIPaBJICHBI MOCJIE HECKOJIBKUX HABOASIIMX BOIIPOCOB.

2. He copMUPOBAHBI KOMIIETEHIIUU, YMEHHS 1 HaBBIKU.

5.3. Bonipocsl BbIHOCHMBIE Ha 3a4eT (KOHTpoJmpyemble komnerenunu [IKC — 2.3).

IIpuMepHBbIii HepedYeHb BONPOCOB K 3a4eTy
[Tpeamer u 3a1auu MUKPOOHOJIOTHH.

Tune! nutanus MUKPOOPraHnu3MOB B 3aBUCUMOCTH OT UICTOYHUKA SHCPTHUU U YTIICPOJa.
OCHOBHBIE 3TaNbl Pa3BUTHA MI/IKpO6I/IOJ'IOFI/II/I.

b=

Omnpenenenue MOHATHS «OUOTeXHONIOTU». CpaBHEHHE C )KUBOTHOBOJICTBOM M PACTCHHEBO/I-
CTBOM.

OO61mas xapakTepucTHKa MUKPOOPTaHU3MOB: O0IIIHME CBOICTBA, pa3Mephl U pacIpOCTpaHEHHUE.
Kakue Buib1 OMOXUMUYECKOU NEATEIBHOCTH UCIIONB3YIOTCA B OMOTEXHOJIOTUU?
CpaBHUTENBHBIE XaPAKTEPUCTUKU CTPOCHUE KIETOK MPOKAPUOTOB U 3YKAPHOTOB.
[TpeumytiecTBa OMOTEXHOIOTHYECKUX MTPOLIECCOB B CPABHEHUU C XUMUKO-TEXHOJIOTUYECKUMHU.
ApxeOakTepHu - TPETUH THIT KIIETOYHOW OpraHU3allid MUKPOOPTaHHU3MOB.

= 0 ® oW

0. B kakux oTpacisfix HAapOJHOIO XO3SHCTBA HCIOJIb3YIOTCS OMOTEXHOJIOTHYECKUE Mpoliec-
ch1?

11. TIpocreitmme. Llutonorus. Mopdonorus. Knaccuduxanus.

12. buOoTeXHOIOTNYECKUE MPOAYKTHI ISl METULUHBI.

13. Muxkpoogopocinu. Mopdomnorus u nuronorus. Knaccuduxanus.

14. buoTexHOJIOTUs ¥ MUILEBBIE TPOTYKTHI.

15. T'pubsl. PacipocTpanenue B mpupoje. JKosorndyeckas posib rpuOoB. Mopdonorus u nmuTomno-
st rpuooB.

16. buotexHoIOrNYECKNE MPOAYKTHI ISl )KHUBOTHOBOJCTBA.

17. Knaccuduxanus rpudos. [IpencraBurent u Ux npakTHUECKUE 3HAUCHHE.

18. buoTtexHOIOrNYECKUE MPOAYKTHI JUIsl pACTEHHEBOICTBA.

19. Ipoxokxu. Mopdonorust apoxokeid. Pazmuoxxenue. Pacnipoctpanenue B npupone. IlpeacraBu-
TEJH U UX NIPAKTUYECKOE UCIIOJIB30BaHNUE.

20. buorexHonorus A YHEPreTUKHU.

21. CtpoeHue KIETKH 3yKapHOTOB.

22. TunoBasi 6J10K-cxemMa OMOTEXHOJIOTMYECKUX MPOU3BO/ICTB.

23. CtpoeHue KIETKH IPOKApPUOTOB.

24. brok-cxemMa OMOTEXHOJOTHUECKOW OUYUCTKH MTOYB OT HEPTIHBIX 3arpsI3HEHMS.

25. bakrepun. Mopdosorus, cnopoodpazoBaHue U pazMHokeHHe. CriocoObl IBUKEHUS.
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26. briok cxema nmpou3BoicTBa Onorasa.

27. bakrepun. CTpoeHHE KJIETOUYHON CTEHKH.

28. biok-cxema Ipou3BOACTBA CIUPTA.

29. I'paMNION0KHUTENBHBIE U TPAMOTPHUIIATEIbHBIC OaKTEPUH.

30. bnok-cxema Mpou3BoICTBAa KOPMOBOT'O JIU3HUHA.

31. Knaccudukanus 6axrepuii. TakcoHomuueckue npusHaku. [IpeacraBuTenu u ux npakTHUECKOe
UCIIOJIb30BaHUE.

32. biiok-cxema pon3BO/ICTBA )KUBON BAaKIIUHBI.

33. Bupycsl. Mopdonorus. Xummuueckoe cTpoeHue. Meronsl KylnbTUBHpOBaHUs. [IpakTrueckoe
3HauCHUE.

34. Biiok-cxema mpou3BOJICTBA AHTUOMOTHKA.

35. bakrepuodaru. Mopdonorusi. XuMU4IecKoe CTpOSHUE.

36. biiok-cxema por3BOJICTBA MEKAPCKUX JPOACKEH.

37. BiusHue BHEIIHMX YCIOBHUH Ha POCT M pa3BUTHUE MUKPOOPraHW3MOB. BiusHue ¢usmueckux
(bakTopoB.

38. brnok-cxema Mpou3BOICTBAa BUHA.

39. BiusiHre XUMHYeCKUX (aKTOPOB BHEIIHEW CPEJlbl HA MUKPOOPTaHU3MEI.

40. ITpomneccrl bnokaranusa u ouorpanchopmanuu. [ToHsaTrne 06 UMMOOUITN30BaHHBIX (EPMEHTAX
U KJICTKaX.

41. Biiusinue Ouonorndeckux (pakTopoB BHEIIHEH Cpelbl Ha MUKpOOpraHu3Mbl. KOHKypeHIHs |

Kooneparus (aHTaroHu3M, CMMOHO03, METabr03).

42. Knaccudukaius TUTaTeIbHBIX CPe 10 COCTaBY U [0 Ha3HAUCHHUIO.

43. XuUMHUYECKUM COCTaB KJIETOK MUKPOOPIaHU3MOB.

44. TIpoueccsl kaTabonu3Ma u aHaboIu3Ma. DHEPreTUYECKUN U KOHCTPYKTUBHBINA METa0O0IN3M.

45. 'eneTnyeckuii amnmapaT 3yKapHoT.

46. duznonoruyeckue rpynmsl npokapuot. oToTpodsl, xeMoTpodsl. AykcoTpodbl, TPOTOTPO-
(D38

47. I'eHeTn4ecKuil anmapar NpoKapHoT.

48. depMeHTHl MUKPOOPTaHU3MOB. XUMHUECKOE CTPOEHHUE U POJIb (DEPMEHTOB.

49. IToTpeOHOCTH MUKPOOPTAaHU3MOB B MMUTATEIbHBIX BEIIECTBAX.

50. MeTaGoau3M MUKPOOPTaHU3MOB. DHEPreTHYeCKU M KOHCTPYKTUBHBIM OOMEH.

Kpurepusmu O1leHKM OTBETa CTYAEHTAa HA YCTHOM 3a4eTe JUIS IIPENOo1aBaTelIs BBICTYIIAOT:

1. I[IpaBUIBHOCTH OTBETOB Ha BOMPOCHI (BEPHOE, YETKOE U JOCTATOYHO IIYOOKOE M3JI0KEHHE
uzeu, NoHsITHi, GakToB);

2. IlonHOTa ¥ TAKOHUYHOCTH OTBETA;

3. CTeneHp UCIOJIb30BAaHUS U IOHUMAaHUs HAYYHBIX UCTOYHHKOB;

4. YMeHue CBSA3bIBaTh TEOPHIO C IPAKTUKOM;

5. Jloruka u apryMEeHTHPOBAaHHOCTh U3JI0KEHUS MaTEPHUAIIA;

6. 'paMOTHOE KOMMEHTHPOBAHUE, IPUBE/ICHUE IPUMEPOB, aHAJIOTUI;

7. KynbTypa peun.

OuenuBaHue CTyleHTA IPH HTOTOBOM aTTeCTallMH, B Ipouecce ()OPMUPOBAHUS KOMIIETCH-
mui [IKC - 2.3

OneHka «3a4eT» CTABUTCS, €CJIN:
— OTBETHI OTJIMYAIOTCS TTyOOKUM 3HaHHEM y4eOHOTro MarepHala, CBUJETENbCTBYIOT O CIIOCO0-
HOCTH CaMOCTOSITEJIbHO HAXOUTh MPUYMHHO-CJIEACTBEHHBIE 3aBUCUMOCTH U CBS3b C MPAKTUKOM; B OT-
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BETaxX MPOCIECKUBAIOTCS HOPMBI JIUTEPATYPHOU PEUH, HCIIONB3YIOTCA TEPMHUHBI U MOHATHS Tpodeccu-
OHAJIBHOTO SA3bIKA;

Ouenka «He3a4er» CTABUTCH, €CJIM:
— OTBETHI CBHJICTEILCTBYIOT O 3HAUYUTEIPHOM HE3HAHUM Y4eOHOTO MaTepHalia, CTYJACHT He MOXKeT 0e3
MOMOIIIY TIeJJarora HailTu B HEM MIPUYUHHO-CIICCTBEHHBIE CBSI3H, 1a€T HEBEPHBIE, coiepkalue Qak-
TUYECKUE OMIMOKH OTBETHI HA BOMPOCHI; HAOIIOJaeTCsS HAPYIIICHHE HOPM JIUTEPATypHOU peuu, HE UC-
MOJIB3YIOTCS TEPMUHBI M MTOHATHS MPOPECCUOHATBHOTO S3bIKA.

6 OueHouYHbIE CPeACTBA ISl TEKYIIEro KOHTPOJIA YCIIeBA€MOCTH U IIPOMEKYTOYHOM aTTe-
cTanuu
MeToanka npoBeeHusi KOHTPOJbHbIX MEPONIPUATHIA
[lenb naHHBIX METOAMYECKMX YKa3aHMM aKTMBU3MPOBAaTh IPOLECC YCBOEHUS y4eOHOro mare-

puana no «Mukpobuosorun», BeIpaboTaTh YETKOCTh M3JIOKEHUs 3HAHUM, YMEHUE aKTyalu3UpOBaTh,
0000MINTH, MPOBOANUTH CPABHEHHUS M YMO3AKITIOUCHHSI.
OcBoeHus yueOHOro Marepuasa OCyIleCTBISIETCS B TPEX HalpaBJICHUX:

ayJIUTOPHBIE 3aHSTHUS;

caMoCTOsTelIbHas paboTa;

KOHTPOJIbHBIE pa0OThI, KOJUIOKBUYMBI, 3a4EThI, 3K3aMEHBI.
[Tnan camocTosTeTbHON pabOTHI:

OIpEAEIUTh CYIIHOCTh BOIPOCA;

BBIJICJIUTh TJIaBHBIE TIOJIOXKEHUS;

IIPOAHAIU3UPOBATH JIEKIIMOHHBIM KOHCIIEKT, OCHOBHYIO U JOIOJIHUTEIBHYIO JUTEPATYpy 110
JTAaHHOMY BOIIPOCY;

NIPOAHATIM3UPOBATH WILTIOCTPATHBHBIN YUeOHBI MaTepHall pUCYHKHU, CXEMBI, TPa(uKH;

00001INTh, U 3aKOHCIIEKTUPOBATh MOJIy4YE€HHBIN MaTepua;

COCTaBUTH CJIOBAPh TEPMUHOB 10 TEME.
®dopma oTyeTHOCTH - oopMiieHHe pedepaTa.
Pa6ora nag pedeparom.
Pedepat — kpaTkoe u3nokeHne B TUCbMEeHHOU (opMe Win B hopMe MyOIMYHOTr0 JOKIIa1a COAEpKa-
HUS HAYYHBIX TPYJIOB, IEPUOINYECKON JTUTEPATYPHhI IO OIPEICTICHHON TEME.
Llenp HamMCaHUs — HAYYUTHCSI CAMOCTOSATENIBHO OTOMPATh, AHATM3UPOBATH U 000OLIUTH MaTepHal,
BBISIBUTH OOIIME 3aKOHOMEPHOCTH OMOJIOTMYECKUX MPOLIECCOB.
Jnis HanucaHust pedepara HEOOXO0AUMO:

BbIOpaTh TEMY;

WCIIOJIb3YS CIIMCOK PEKOMEH1YEMOM JIUTEPaATYpPhI;

1no100paTh HEOOXOAUMbIE UCTOUHUKH (MOHOTpadun, COOPHUKH, TEPUOTUKY);

COCTaBMTH IUIaH pedepara;

cieNaTh JINTEPATYPHBII 0030p MaTepuaia U HanucaTh KOHCIIEKT;

IPOMJLUTIOCTPUPOBATH PA0OTy CXeMaMH, TabauIaMu, rpadukamu;

cZieNaTh BBIBOJIbI, BRIPA3UB CBOE OTHOILIEHUE K U3yUYE€HHOM Mpolieme;

oopmuts pedepar cornacuo Tpedoanusim 'OCTa;

YUUTBIBas 3aMEUaHUs [TPEerojaBaTelis, BHECTH HUCTIPaBICHMUS;

IPEeJICTaBUTh MPOPELICH3UPOBAHHYIO PA0OTY K 3alllUTe U CATh MPETOAaBaTEINIO.

PaGora c nuTeparypHbIMU HCTOUHUKAMH.

O3HaKOMUTBCS C UMEIOIIUMHUCS B OMOIHOTEKEe CUCTEMAaTHUYECKUMHU, al(paBUTHBIMU, IPEIMETHBI-
MU KaTaJoramH.

B mnepByro ouepenp H3yduMTh IE€JArOrMUECKY0, METOJUYECKYI0, HAy4HYIO, IEPUOJAMUYECKYIO
JUTEpaTypy, COJIEPKALIYI0 TEOPETUYECKUE OCHOBHI MPOOIEMBbl. 3aTeM MO3HAKOMUTHCS C JIUTEpaTyp-
HBIMU HCTOUYHUKAMH, PACKPBIBAIOLIMMHU O0JIee y3KUE U YaCTHBIE BOIIPOCHI.

JleranpHO npopaboTaTh MyOIUKaLUU (€CIIM TAaKOBBIE €CTh) MpenojaBaTeneil kadeapsl TOCBs-
IIICHHON JaHHOU TeMeE.
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CoctaBuTh COOCTBEHHYIO OUOIHOrpaduIecKyro KapTOTeKy.

Pabota npu moAroToBKe K KOJUIOKBUYMY, 3a4€Ty, IK3aMEHY.

BHuMmaTenbHO po4nuTaTh BOIpPOC.

CocTaBuTh IJIaH U TPU HEOOXOANMOCTH KOHCIIEKT BOIIPOCA.

BcrioMHUTE OCHOBHBIE TEPMUHBI, IOHATHS, 3aKOHOMEPHOCTH M 3aKOHBI IO TEME.

HaiiTi cooTBeTCTBYIOIIME HATJISAHBIE TTOCOOMS (TaOIMIbI, CXEMBbI, MUKPO- ¥ MaKpOIpenapaTsl U
T. I., AMEIOIIUECS B yueOHOM KaOWHETE.

[ToaTBEpaAUTH OTBET CXEMATUYECKUMHU PUCYHKAMH U IPUMEPAMH.

7 YyeOHo-MeTOANYECKOE 00ecneueHne JUCHUILINHEI
7.1 OcHOBHasi 1MTEpPaTypa

1. BopooneB A.B., beikoB A.C., ITamkos E.I1., PribakoBa A.M. Mukpobuosnorus: YueOHUK.- 2-€ U3,
nepepad. u gom.-M.: "Menummna", 2003. - 336 c.

2. I'yceB M.B. MukpoOuosiorust: Y4eOHUK IS CTy. OMOJ. cnenuanbHocteld By308/M.B. 'yces, JLLA.
Muneesa. - 4-e¢ u3f., crep. - M.: U3n-kuii uentp "Axanemus", 2003. - 464 c.

3. Kopotsie A.U., babuues C.A. MeauuuHckass MUKpOOHOJIOTHS, UMMYHOJIOTHSI U BUPYCOJIOT U
yueOHUK Uig MeauIMHCKUX By30B. M31-Bo CrnenJlut. 2010. 772 c. 9bC «Kuura®onmy»

4. JIvicak B.B. Mukpo6uonorus: Yue6. mocooue/ B.B. JIsicak.- Munck: BI'Y, 2007. -426 c.

5. MukpoOuonorus, BUPYCOJIIOTUS U MUMMYHOJIOTHS: Y4€OHUK JUIsl CTYJACHTOB MEAMIIMHCKUX BY3O0B.
[Ipaktuueckas meaumuna. 2010. 576 c. 9bC «Kuuradoua»

6. Mynpenosa-Bucc K.A, [lentoxuna B.II. MukpoOuonorus, caHuTapusi: Y4eOHUK N7l CTYACHTOB
BVY3o0B. - 4 uza. ucnp. u non.- M.: U3a-so ®opym.-2008, 400 c.

7. CoBpeMeHHas muineBass MUKpoOuonorus: Yued. mocooue/ k. M. Jhxei, M. k. Jleccuep, [[.A.
INonspen. U3narenscTBo: bunom. —2011. — 888 c.

7.2 JlonoiHUTEIbHAS JIUTEPATypa
bekep M.E. Beenenue B 6uotexnoznoruto. IlepeBon ¢ narsiuckoro (pura), 1978.- 231 c.
Hukutun I'.A. buoxumundeckue 0CHOBbI MUKPOOHOJIOTUYECKUX ITPOU3BOJICTB: Yuel. mocodue. - 2-e
u3 . nepepad. u gomn. - K.: Buma mk., 1992. - 319 c.
Herpycor A.1., EropoBa M.A., 3axapuyk JI.M. [Ipaktukym no mukpoouonoruu. M.: U3narensckuii
HeHTp «Akagemus», 2005. — 608 c.
[TpouzBoacTBo 6enka Ha Bogopose./T.I. Bonosa, F0.H. Oxnagaukos, ®@.5. Cunbko u np. - HoBocu-
6upck: Hayka, 1981. - 150 c.
Craxees U.B., Komomuen 2.1., 3n0p H.A. buotexHonorus MaJoTOHa)KHOTO TPOU3BOACTBA MUK-
po6Horo nporenHa. - MH.: HaByka i ToxHika, 1991. - 264 c.

7.3 UnTepHeT-pecypcebl

1. http://www.bionet.nsc.ru/ MuctutyTt nurosoruu u renetuku Cubupckoro ornenenus PAH

2. http://www.ncbi.nlm.nih.gov/pubmed/ ba3a nannpix Pubmed crarteit B Ouonornueckux xypHa-
JIax

3. http://www.usda.gov/wps/portal/usda/usdahome ba3za Guonorunueckux nanueix Jlemapramenra
c.x. CIIIA

http://molbiol.ru O630p NCBI ¢ caiira molbiol

DnekTponHas oubimoreka pakynprera mouBoBeaeHus MI'Y - http://www.pochva.com/
OnexTpoHHas bubnmoreka - http://nehudlit.ru/

OnekroHHas OubnuoTteka - http://ihtik.lib.ru/

Nowns

7.4 MeToau4yeckue yKazaHus K JIa0OpaTOPHBIM 3aHATHAM
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http://www.bionet.nsc.ru/
http://www.plantgen.com/ru/resursy/42-akademsicheskie-resursy/4-institut-czitologii-i-genetiki-sibirskogo-otdeleniya-ran.html
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/13-baza-dannyx-pubmed-statej-v-biologicheskix-zhurnalax.html
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/13-baza-dannyx-pubmed-statej-v-biologicheskix-zhurnalax.html
http://www.usda.gov/wps/portal/usda/usdahome
http://molbiol.ru/
http://www.plantgen.com/ru/resursy/45-bazy-dannyx/51-obzor-ncbi-s-sajta-molbiol.html
http://www.plantgen.com/ru/resursy/47-nauchnye-konferenczii-po-problemam-genetiki-molekul/44-biotexnologiya-sostoyanie-i-perspektivy.html
http://www.pochva.com/
http://nehudlit.ru/
../../../П/ОПОП/Поручения%20ОПОП%202021-2022/AppData/Local/Рабочие%20программы%202018-2019/ИТФ/2015/Рабочие%20программы%20СТАР/Рабочие%20программы/ИТФ%20программы%20микробиология/Электонная
http://ihtik.lib.ru/

Bbpanuesuy, JI. I'. MukpoOuonorus: [Ipaktuxym / JI. I'. Bpanuesuy, JI. H. JIsicenko, B. B. OBog, A.
B. I'yOnuk. - K: Buma mikoma, 1987. — 200 c.
Cmocapenko, T. I1. JlabopaTopHBIN IPAKTUKYM IO MUKPOOHOJIOTHH NUIIEeBBIX mpousBoacts / T. I1.
Cmrocapenko. — M.: Jlerkas u nuiueBasi IpOMBIIUIEHHOCTh, 1984. — 208 c.

Carocapenko, T. II. OCHOBBI MHUKPOOHMOJIOTUU THUTHEHBI M CAaHUTAPUU MHBOBAPEHHOTO M O€3aJKO-
rosibHOTO Tipom3BojicTBa / T. I1. Citocapenko, JI. P. Pemetnsak. — M.: Arponpomusaar, 1989. — 184

C

-175 c.

Tenmnep E.3., [llunsaukosa B.K., [Tepeep3ena I'.U. [IpakTukym no mukpoOuonoruu. 4-¢ uza., 1993.

7.5 MeToau4yeckue yKa3aHusl K NPAKTUYECKUM 3aHATHSIM.

7.6 MeTonnueckne yKazaHHsl K KYpcOBOMY NPOeKTHPOBAHUIO U IPYTUM BHAaM CaMOCTO-
AITeJIbHOI padoThlI.
7.7 IlporpamMHoe oOecriedyeHHE COBPEMEHHbIX HMH(OPMANUOHHO-KOMMYHUKANMOHHBIX
TEeXHOJIOT Uil
8 MartepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCIUIIIMHBI

®upma-
Ne HU3TOTOBUTE]Ib,
HanmeHnoBanue e1uHUIBI Ha3nauenue, OCHOBHBIE XapaKTEPUCTUKU
/T Crpana-
MIPOU3BOIUTEID
Llentpudyra MIKRO 20 LleatpudyrupoBanue, mpoOOATOTOBKA 00pa3-
1 Hettich, ['epmanusi | 110B ¥ cTaHAAPTHBIX JIAOOPATOPHBIX MTPHUIIOKE-

HUU

Munu 1eHTpudyra/BopTeKc

Hentpudyruposanue na 2400 06/muH, ¢

2 |Combi-spin Hettich, I'epmanusi| KpbImKoil mpoOoaroToBKa 00pas3IoB U CTaH-
JAPTHBIX 1a00paTOPHBIX TPUIIOKEHUN
[{udposoit TepmocTar TUma [Tognepxanue MOCTOSTHHOW TeMIiepaTypsI (25-
3 BIOSAN, JlarBus 0
«Dry Block» 120 "C), ¢ amoMuHueBbIM 010k0M A-103
PoTOpHBII TOMOT€HU3ATOP C .
P p Heidolph, I'epma- I'omorenunzanus, 5000-26000 06/muH.
4 b poBBIM IUCIIIIEEM
HUSA B xommuiekTe ¢ pepxkaTeneM U 3aKUMOM.
Crusher M
OTcachIBaTeNb MEICIIMH-
5 . Aet Poccus OtcacbiBanue
CKUIA
ITLIP-Gokc bakrepuiuaHbINA IPOTOYHBIN PELUPKYIIATOP,
6 Poccis obecreunBarouil TOCTOSHHOE 00€33apaKuBa-
HUE BHYTpH Ookca ¢ Y D-perupKyasTopoM,
TalilMepOM, H/CTajlb, YAAPOIPOYHOE CTEKIIO
Cucrema nns I1LP B peans- AMIguKalus B pealbHOM BpEMEHH, NpeHa-
HOM BpeMeHH 1Q5 . 3Ha4EHblas JUIsl aBTOMATUYECKOU JI€TEKIIUU
7 p Q BioRad, CIIIA ! ACTEKIL
MPOJYKTOB aMIUTM(UKAIIUU B PEKUME peabHO-
r'0 BpeMEHH HENOCPEICTBEHHO B MPOOHPKE
Hcrounnk 6ecriepe0oitHOTO
8 APC, Poccus Obecneuenue 6ecriepe0OMHOTO MUTaHUS
nutadust UPS 3000 VA ’ P ’
AHaJIUTUYECKAs] CUCTEMA UVP Amnanu3 renei, 6J10TOB, OKpaIIeHHbIX (DITyopuc-
9 |buo/lok-Ut M-26X CIII A’ LETHBIMU U BUJIUMBIMU KPACUTEJISIMU, [1€YATh,
apXMBHUPOBAHHME COCTABIIEHUE OTYETOB
JIs1 OTpeJIeTICHUs] KOHLIEHTPAllMU U KauyecTBa
CnektpodoTomeTp A p P .
10 I'epmanus HK, koHuenTpanuto 6enka, cieKTpaibHbII
BIOWAVE
nuamason- 190-1100
11 BeprukanbHas siaeiika 1t | BioRad, CIIIA | AHanu3 KOPOTKHMX ()ParMeHTOB HYKIEHHOBBIX
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piexkTopodopesa
PROTEAN II xi,

KHCJIOT ¥ OCJIKOB METOIOM 3JIeKTOpodopesa B
MOJIMAKPHUITAMUIHOM TI'CJIC

12

Suelika 1J1si TOPU3OHTAIIb-
HOTO 31eKTpodhopesa Mini-
Sub Cell GT,

BioRad, CIIIA

Ananu3 (pparMeHTOB HYKJICHHOBBIX KHCIIOT U
OEIIKOB METOJIOM 3JICKTOpOdope3a B arapo3HoOM
reje ¢ Y P-nmpo3payHoil MOAJIOKKOM

HuskoreMiiepaTypHbIil Bep-

XpaHeHue 00pa3LoB IPU HU3KUX TEMIIEpaATy-

13 o Sanyo, SAnonus
TUKAJTBHBIA MOPO3UIHLHUK pax, (-86)

14 Becbl aHaTUTHYECKHE, Precisa, IlIBeiina- | B3emuBanue o6pasios, 220 r , Tounocts 0,1

pust MT

15 Bechl TexmuecKue, Ohauscic_&jt Pro, B3emmBanue obpasmos, 2000/ 0,1 r

[enTpudyra 320R, ¢ oxma- LenTpudyruposanue, mpoOOAroToBKa 0Opas-
UNIVERSAL,
16 pxaeHueM, ¢ MpUHAIEKHO- CIIIA L[OB M CTaHJAPTHBIX JIA0OPATOPHBIX MPUIIOKE-

CTAIMU

HUU

17

IABTOMAaTHYECKUI aHAJIN3a-
rop s Beiaenenus JJHK u

iPrep Purification
Instrument, Smno-

Hnsa Beigenenus JJTHK, PHK, 6enkos.

PHK HUSA
18 Cucrema ounctku Boabl Di-| Millipore, ®pan- | [Ipenna3snauena 1iasi OUYMCTKHU U I€UOHU3ALMHI
rect-Q 3 s BOJIBI
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®OHJIOBBIE JIEKIITUU

Tema MopdoJioro—cucreMaTHyecKasi XapaKTepucTHKA MUKPOOPTraHU3MOB
Inan:

Mopdgonozus mukpoopeanusmos.
Dazu

Muxcobaxmepuu
Muxobaxmepuu

Puxxemcuu

Ilpocmeriwue

Axmunomuyemaoi

Tpube

o N KN N~

Mopdghonozua mukpoopzanuszmos.

K Mukpooprann3maMm OTHOCSTCS OaKTEpUH, MPOCTEHIINE, MUKPOCKOITNYECKHE BOAOPOCIU U TPH-
Obl, aKTUHOMMIIETHI, MUKCOOAKTEPUH, MUKOOAKTEPUHU, PUKKETCUHU. BoJbliyt0 4acTh MUKPOOPTaHNU3MOB
B IIPUPOJIE COCTABIISAIOT OaKTEpUU, MOP(OIIOrHs KOTOPBIX Ype3BbIYaiiHO pa3zHooOpa3Ha. CymiecTByer 3
OCHOBHBIX (DOPMBI OaKTEPHii: IAPOBHIHBIC, TAJIOYKOBUIHBIC H U3BUTHIE.

L. Illaposuonvie 6axkmepuu- kokku (Coccus - map) B 3aBUCHMOCTH OT HANpPaBJICHHUS TUIOCKO-
CTH JEJIEHUs KJIETKU U XapaKTepa B3aUMHOI'O PACIOJIOKEHHUS KJIETOK JIEJSTCS Ha CIEQYIoIue poJa:
MOHOKOKKH, TUIJIOKOKKH, CTPENTOKOKKH, TETPAKOKKH, CAPLUHBI U CTAPHUIAKOKKH.

Momno- nmi mukpokokku (Micrococcus). VX KneTku nenasTcst B 0HOM IIIOCKOCTH U cpasy Io-
ciie ieseHus: 000COOISAI0TCS, PacHoarasich OAMHOYHO.

Junnokokku (Diplococcus) 00pa3yroTcst py JAEJIEHUU KJIETOK B OJIHOM IUIOCKOCTH U pacrioja-
raroTcs MOMapHo.

Cmpenmoxkokku (Streptococcus) 00pa3yroTcsl pH ACIICHUH KJIETOK B OJHOM TMJIOCKOCTH, KIIET-
KM COCIMHEHBI B LIETIOYKH.

Tempaxkoxku (Tetracoccus) BO3HUKAIOT MPHU JIEJIEHUU KJIETOK B JIBYX B3aMMHO NEPIEHIUKY-
JSIPHBIX MJIOCKOCTSIX, KJIIETKH 00pa3yroT IpyMIibl o 4 0coOH.

Capyunwu (Sarcina) GOpMUPYIOTCS MPU JETCHUU KJIETOK B TPEX B3aMMHO MEPHEHIUKYISIPHBIX
IUIOCKOCTSIX, TIPU 3TOM 00pa3yroTCs MakeThl U3 §- 16 u Gojee KIETOK.

Cmagunokoxkku (Staphylococcus) mpencTaBieHbl CKOIUICHUSAMH KJIETOK, HAallOMHUHAIOIIMMH
BUHOTPAJHbIE TPO3/bs. JleneHne KIETOK UAET B HECKOIBKUX MocKocTsAX. [llapoBuanbie OakTepun He
UMEIOT JKTYTUKOB, HE MOJBMXKHBI U crlop He oOpasytoT. Mckimtouenue cocrapnsier Mouesasa capyuna
(Sarcina ureae).

11. Ilanoukoeuonsvie dakmepuu. 10 camasi MHOTOYUCIIEHHas U pa3HooOpa3Has Ipymnma
6axrepuil. [lamoukoBuaHbBIE OAKTEPUN PA3TUYAIOTCS 10 BETUUMHE KIIETOK, UX PACIOJIO0KEHHUIO, 04ep-
TQHUIO KOHIIOB KJIETKH, MO HAJIMYUIO WM OTCYTCTBUIO JKTYTHKOB. BOJBIIMHCTBO MaJOYKOBUIHBIX
MHUKPOOPIraHu3MOB — (pOpMbI HecrtopooOpa3yrolue, OHU NOJy4YUiIn Ha3BaHue Oaktepuil (pox Bacte-
rium). HexoTopeie majgoukoBuaHBIC OaKTEpUH CIOCOOHBI TPU HEOIATONPHUITHBIX YCIOBHIX (hOPMHUPO-
BaTh CIOPBI, X NMPUHATO Ha3biBaTh Oanmsuiamu (pox Bacillus). CriopooOpa3oBanue y 6akTepHii siBiIs-
eTcsl MpUCOoco0IeHNEeM K HeOJaronpusTHHIM BHEUIHUM YCIIOBHUSIM, @ HE CPEJICTBOM DPa3MHOKEHHUIO.
bakrepun u Ganusibl pacnojaraloTcst OMHOYHO, MOMAPHO WM COeIUHSAIOTC B 1enodku. Cpeau ma-
JIOYKOBUHBIX OaKTEepHil BCTpedaroTcs Kak canpouThl, TaK U MaTOT€HHbIE (POPMBI.

IIl.  H3eumvie 6akmepuu. B 3aBUCUMOCTH OT (GOPMBI KJIETKU U KOJTUYECTBA BUTKOB, U3BH-
Thle OaKTEepHUH JENAT Ha: BUOPUOHBI, CIUPUILIBI U CLTUPOXETHI.

Buépuonwu (pox Vibrio) npeacraBieHbl KOPOTKUMH U30THYTHIMU MaJOYKaMH B BUJE 3aISTOM.
Kietkn BUOpHOHOB M30THYTHI Ha Y4 0O6opoTa.

Cnupunnw (pox Spirillum). Kietkn ux u3oraytsl Ha 2-3 060poTa 1 UMEIOT (popMy JTaTHHCKON
OYKBHI S.
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Cnupoxemuwr (nopsiiok Spirochaetales) npeacraBieHbl O4Y€Hb TOHKMUMH, JJTUHHBIMU CIUPAIbHO-
U3BUTBHIMU KJeTKaMu. CIUPOXETHI - OJHOKJIETOUHbIe OakTepuu. VX T€10 COCTOUT U3 OCEBOM HUTH, BO-
KpYyT KOTOPO#l CLIMpPaIbHO 3aBUTA LUTOIJIA3Ma, U TOKPBITO TOHKOM LUTOIJIa3MaTHYECKOH MEMOpaHOH,
KJIETOYHAsl CTEHKA OTCYTCTBYET. Pa3MHOXKaIOTCs IIONIEPEYHBIM JIEJIEHUEM, CIIOp He 00pa3yloT. Y HEKo-
TOPBIX BUJIOB Ha KOHIIE T€JIa CIUPOXETHI PACIIONATraeTCs My4OK KI'yTUKOB. OTIenbHbIe BUBI OOJIe3HE-
TBOPHBI JJIs1 YeJIOBEeKa U JKUBOTHBIX (BO30yauTenu cuduimca - u jentocnuposa). Ilo crpoenuro crnu-
POXEThI 3aHUMAIOT MMPOMEKYTOYHOE MOJIOKEHUE MEXKTY OaKTepUSIMH U IPOCTEUIITIMHU.

Cmpoenue doakmepuaivbHoil KiemKu

[To coBpeMEHHBIM HayYHBIM JaHHBIM OAaKTEpHAJIbHAsI KJIETKAa COCTOMT M3 TeX ke Mopdooruye-
CKUX M aHATOMUYECKHUX KOMIIOHEHTOB, YTO M KJIETKM >KUBOTHBIX M PAaCTEHUMH: OHA UMEET 000JIOUKY,
LUTOIIa3MY, SIIEPHBIH anmnapaT U LUTOIIa3MAaTUYECKUE BKIOUECHHUS.

Obon10uKa KIETKU TOHKAsl, IPUAALT €l onpeseNeHHy0 GopMy, PeryaupyeT oOMeH BEIEeCTB, 3a-
MIMIIAET KJIETKY OT BO3ACHCTBUS BHEIIHEH cpeabl. O00I04YKa COCTOUT U3 3 CIIOEB: CIM3HCTOTO CIIOS,
KJIETOYHOM CTEHKH U LIUTOIIa3MaTHUECKOH MEMOPAHBI.

Cnusucmolii CJIOW — Kamcysa 3allMIacT KJICTKY OT HEOJIarompUsTHBIX BO3IACHCTBHIA BHEIIHEH
CpenBl.

Knemounas cmenka — OgHOCIIOWHOE 00pa3oBaHKe, 0oJiee TIOTHOE, YeM COAECPKUMOe OaKTepH-
aJIbHOM KJIETKHU.

Llumonnasmamuueckasn membpana — TOHKasl OinecTslas MJIEHKa, INIOTHO MPUJIEraolas K BHYT-
PEHHEN TOBEPXHOCTH KJIETOYHOW CTCHKHU.

MemMmbOpaHa 3amuIaeT HUTOIIIa3MYy U SBJISETCSI MECTOM MHTEHCUBHOM (PM3MOJIOTHYECKON aKTUB-
HOCTH, 00J1a/1as1 U30UpaTeNbHON MPOHUIIAEMOCTBIO.

Lumonnaazma — npo3pavHasi, Bsi3Kasi, OJHOpOJAHAs KoJmouHas cMeck. [lo xumuueckoMy cocra-
BY OHa Mpe/ICTaBIsAeT COOON CI0XKHYIO CMECh BObI, O€JIKOB, HYKJICMHOBBIX KUCIIOT, YIJIEBOAOB, JIUIH-
JIOB U JIp. OPraHUYECKUX COEAMHEHUH.

XUMHUYECKUH COCTaB LIMTOIIa3Mbl OecIIpepblBHO OOHOBISETCA, T.K. B HEH OCYyILECTBIIsAETCS 00-
MeH BenlecTB. C BO3pacTOM B IIMTOIUIa3Me KJIETOK MOSIBJISIOTCS pa3jiMyHble BKIIIOUEHUS (TpaHyIesa,
BAJIIOTHH, TJIMKOTEH, KallJIk )KHpa), KOTOPbIE SBJISIOTCS UCTOYHUKOM MOTEHIMAIBHON SHEPIUu U pac-
XOJIyIOTCSI TP TOJIOAAHUU KIIETKH.

Hoepnoe geuiecmeo. Y 0aktepuil a1epHOE BELIECTBO MPEACTABICHO J1€30K-CUPUOOHYKICMHOBOM
kucioroit (JIHK) u 6enkom, nony4yuBIIMM Ha3BaHWE HYKJIEOTHUJIOM, OH HE UMEET TUIHYHOTO 0(OpM-
JIEHHOTO $JIpa, OTTPaHUYEHHOro MeMOpaHoi oT nuTomiasmMbel. OHO He OKpykeHO MeMOpaHo#. Snep-
Helii anmapat (J{HK) paccmarpuBaeTcst kak XxpomMocoma U MpEeACTaBiIsIeT cO00W HUTh, 3aMKHYTYIO B
kousbo. JIHK siBsieTcst HocuTeneM HaclieZICTBEHHBIX CBOMCTB KJIETKU U KOHTPOJIMPYET CUHTE3 OEITKOB
1 (aKkTOpoM mepeaadn ITUX CBOMCTB.

Dazu

@aru (rpeu. Phagein — noxupatb) — BUpychl, opaxaroine 0akrepraibHble kiaeTku. B 1917 r B
[TacrepoBckom uHCTUTYTE Jl. Dpeiib yCTaHOBMI sIBIEHUE JM3Uca OakTepuil. ATeHT, pacTBOPSIOIINN
OakTepuii, ObUT UM Ha3BaH OakTeprodaroM- «mokupaTeraeM OaKTepuit», a mpolecce Ju3uca (pacTBope-
HUs) OaKTepUabHBIX KJIETOK - siBleHueM Oakrepuodaruu. Kpome Oakrepuit harum oOHapyX eHbI U Y
aKTHHOMMUIIETOB. Besne, rie pasMHokatoTcs 6akTepu U aKTHHOMUIETHI, 0OHAPYKUBAIOT U Napa3UTH-
PYIOIIMX B HUX (paros.

bonbmmHcTBO (paroB nMeer cBoeoOpa3zHyro GOpMYy U COCTOUT W3 KPYIJION TOJOBKHU U JJIMHHOTO
orpoctka. ['omoBka cocrout uz JIHK u OenkoBoit o6omouku. OTpocTok (hara uMeeT BHYTPHU KaHal,
MOKPBITBIA CHapYXH 4YeXJIOM, O0JIaJalolIiM CIOCOOHOCThIO COKpamiatbes. Ha koHue orpoctka Oa-
3aJbHasl IUTACTHUHKA ¢ 3yOllaMH W HUTSMH, KOTOpBIE CIyXatT i aacopouuu ¢ara Ha GakTepualbHON
kieTku. [Tonobno apyrum Bupycam, aru He NOABUKHBL. B pesynbrare ciydaifHbIX CTOJTKHOBEHUHN MX
C KJIeTKaMH (aru MpUKPEIUIstoTcs (aacopOupyrOTCs) K MOBEPXHOCTH MOCIETHUX M 4epe3 OTPOCTOK
BBOJIAT B KieTKy cBoro JIHK.
PaznuyaroT HECKOIBKO MOCIE0BATENBHBIX CTAANNA Pa3MHOXKEHUS (aros:

1.Ancopbums (pukcammsi) para mOBEPXHOCTHIO BOCIIPUUMYUBOU MUKPOOHOM KIIETKHU.

2.IIponukHoBenue coaepxkumoro ¢ara (JJHK mwnmu PHK) B knetky.
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3.JIaTeHTHBII MeproI, KOT/la B KJIIETKE UIET MHTCHCUBHOE 00pa3oBaHNE HOBBIX (ParoBBIX YACTHII,
KOJIMYECTBO KOTOPBIX MOXKET JOCTUTATh COTHH U JTa)KE THICSYH SIUHUII.

4.JIu3uc KIETOYHOUW CTEHKU OAKTepUU TMOJ AelicTBHEeM (aroBOTO JIM30IMMa M 3aTeM BBIXOJ ¢a-
TOBBIX YACTHI] HAPYKY.

Kpome BUpPYIEHTHBIX (aroB, BHI3BIBAIONIMX JIM3UC KJIETOK, OAKTEPHH MOTYT 3apakaThCs HEIO-
CTaTOYHO aKTHBHBIMHU (paramMu, KOTOPbIC HE Pa3MHOYKAFOTCS B HUX W HE BBI3BIBAIOT Ju3uca. Takue (a-
TY Ha3BbIBAIOTCS MpOdaraMu.

®daru mMUPOKO pacipoCTpaHeHbl B Mpupojie. HekoTopbie HCMOb3yIOTCS B MEUIIMHE U BETEPUHAPHH,
Jutst ipoprakTHKK MH(EKITMOHHBIX 3200JIeBaHU (TM3eHTEepHs, TapaTud, xonepa u Jp.).

Muxkcooakmepuu.

Oco0yro Tpymiy MHUKPOOPTaHU3MOB COCTaBISIOT MUKCOOAKTEpUHU, WM CIH3UCTBIE OaKTEpUU
(rpeu. Myxo - ciu3b).

B omiimume OT TUNMWYHBIX OAaKTEpHil MHUKCOOAKTEpPUHM HMMEIOT TOHKYIO DJIACTUYHYIO 00O0JIOUKY,
MHOTHME MUKCOOAKTEpUU B OTIMYME OT TUIUYHBIX OakTepuil uMeroT ohopmieHHOe Aapo. KryTHkoB
MHUKCOOAKTEpUHU HE UMEIOT. J[BUKEHUE X OCYIIECTBISAETCS 3a CUET aKTUBHOI'O CrM0aHus Tesa Mo Clu-
34, BBIIEISIEMON KiIeTKaMH. Pa3MHOXKAIOTCS MUKCOOAKTEpUU JIEJICHHEM KJIETKH IyTeM 00pa3oBaHUS
nepersbkku. [lo mMepe crapeHMs] KIETKM MHKCOOAKTEpUM YKOpauMBarOTCS, HNPUHUMAIOT OKPYIIIYIO
dbopMy, mepexoasi B MUKPOLUCTHI. MHUKPOIUCTHI MOKPBIBAIOTCS OOIIEH CIM3UCTON 000JI0YKOM, Tpe-
Bpainasch B HucThl. CkorieHue uuct oopasyer miooBoe Teio. [11o10Beie Tena UMEOT NPUIyAJIUBYIO
dopmy: sitneBunnyio (Mycsococcus), rpuboBunnyio (Milittangium), npesounnyio (Chondromyces).
K 00pa3oBaHuIo MIOMOBBIX TEJl CIIOCOOHBI MHOTHE MHUKcOoOakTepuu. OHAKO HEKOTOphIC UX HE 00pa-
3ytoT. [locne co3peBanust MIIOAOBBIX T€ U IUCT MUKPOLMCTHI BHOBb MPOPACTAIOT B BETE€TATUBHbBIC Ma-
JIOYKOBUJHBIE KJIETKU. MUKCOOAKTEpUN pacpOCTPAHEHBI B [10YBE, HABO3€E, B WJIAX U B pa3Jlararoliyux-
csl MaTepuanax, 0orateiM nepernoeM. MHOTHE U3 HUX pa3pylIatoT EeJUTI0I03Y U XUTUH. bonbIHCTBO
MHUKCOOAKTepUil — CTpOrue a’poOsl, 10 TUITY TUTAHUS — canpouThl. TUMMMYHBIMUA TIPEICTABUTEIIMHU
MUKCOOaKTepuii, 00pa3yoIUMU TIJI0J0BbIE TeNa ABIAI0TCS OakTepuu (Sorangium, Poliangium, Myxo-
coccus) K MUKCOOaKTepusiM, He 00pa3yromuX I10/10BbIe Tesa oTHocsTes Cytophaga, Sporocytophaga.

Mukobaxkmepuu

B Mop@donornueckoM OTHOIIEHHH MUKOOAKTEPUU SIBISIOTCS IEPEXOAHOM IpyNnoil oT GakTepuit
K aKTHHOMHLeTaM. MUKOOAKTepUH LIMPOKO paclpocTpaHeHbl B mpupoje. OHU B OOJBIIOM KOJUYE-
CTBE HACEJSIIOT MOYBY, BOJY, PAa3IMYHbIE OPraHMYECKHUE OCTAaTKHU, MUILIEBbIE NPOAYKTHL. B Mosonoit
KyJIbType MHUKOOAKTEpPUU NPEACTABJICHbI MAJTOYKOBUIHBIMHM KIETKaMM, OOBIYHO HCKPUBICHHBIMU. B
OTJINYME OT AaKTHUHOMHIIETOB MUKOOAKTepuu He 00pazyroT murnenus. OQHaKo B MOJIOAOW KYyJIbType
KJIETKH MUKOOAKTepHil CHOCOOHBI BETBUThCA. Pa3MHOXKar0TCI MUKOOAKTEPUH JETICHUEM KIETKU ITyTeM
00pa3oBaHMs NEPETOPOJIKH WIH MEPETSHKKH, a TaKke ouykoBaHueM. HekoTopslie Buabl MUKOOAKTEpHii
pasMHOXKaTCs cropamu. B kierke MukoOakTepuil Beerna oOpasyeTcs HECKOIbKO crop. Bee muko-
OaxTepun oOKpammuBaroTcs 1o I'pammy mosnoxutenbHo. Cpean MUKOOAKTEpUi MHOTO canpo(uTOB,
HO MMEIOTCS M aTOr€HHbIe (DOPMBI, TOPAKAIOLINE YETOBEKa U KUBOTHBIX — BO30OYIUTENb TyOepKyIie-
3a Mycobacterium tuberculosis, Bo30yauTenb mpokassl Mycobacterium leprae, Bo30yautens nudre-
puta Mycobacterium diphteriae.

Pukkemcuu

Pukkercumn moaydunau CBOE€ Ha3BaHHE B 4eCTb amepukaHckoro uccienosarens X.T. Puxkerca,
BIIEPBBIE OMMCABUIETO UX.

Pukkercun — cBoeoOpa3Hble MHKPOOPTaHU3MBI, 3aHHMAIOIINE IMPOMEKYTOUHOE IOJI0KEHUE
Mexay OaktepusiMu U Bupycamu. [1o cBouM MOp@OIOrH4eckuM MpU3HaKaM U XMMHYECKOMY COCTaBy
PHUKKETCHU TOXO0KU Ha OaKTepHH, a 1Mo (GU3UOJOTMUECKUM CBOMCTBAM Ha BHpYChl. Bce pukkercun siB-
JISOTCS O0MUTraTHBIMU BHYTPUKIIETOUYHBIMU Mapa3uTaMH U HE PACTYT HAa UCKYCCTBEHHBIX MUTATEIbHBIX
cpenax. Pukkercun ObIBarOT KOKKOBUIHBIE, MAJIOUYKOBUAHbBIE OallMJUIApHbIE U HUTEBUIHBIE. B HacTo-
A1ee BpeMsi HacuuThiBaeTcs Oosiee 32 BUIOB PUKKETCUH. PUKKETCHH UMEIOT TPEXCIOWHYIO 000JI0UKY,
IIUTOIUIa3MAaTHYECKyI0 MeMOpaHy, sJepHOe BelecTBO U pubocombl. Criop OHM He 00pa3yioT, rpaMm
OTPHLIATENIbHBIA. A3p0O0ObI, HEKOTOpPbIE BUABI 00Jalal0T MOABMKHOCTBIO. [0 XMMHUecKoMy cocTaBy
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orn coctoAaT u3 6enkos, JIHK, PHK u Gonbioro konmuecTBa JMNUI0B. Pa3MHOXKAIOTCS TTyTeM Tpo-
CTOTO TOIMEPEYHOro AefieHus. PUKKeTCUUM SBISIOTCA BO3OYAUTEISIMH psiia UH(EKIIMOHHBIX 3aboiie-
BaHuii yenoBeka. Camble u3BecTHhle M3 HUX: Rickettcia prowaceki - Bo3OymuTenb cbimHOTO TH()A,
Chlamydia trachomatis — BO30yIuTeIb TPAaXOMBI.

Ilpocmentuue

[Ipocreiimue — 6oee BRICOKO OPraHU30BAHHBIE IO CPABHEHUIO ¢ OAKTEPHUSIMH OJTHOKJIETOYHBIE
*KuBOTHBIE. OHU BeCbMa Pa3HOOOpA3HEI MO BeIWYnHE, popMe U cTpyKType. Y OJHUX BUAOB IMPOCTEH-
X 000J1049Ka XopoiIo 060co0IeHHasl, MPOYHasi, UTPaeT 3alIUTHYIO POjib, Y APYTUX OHA THOKasi, TOH-
Kas, SBJSCTCS MOJYPOHUIIAEMONH MEMOpaHOH, a Y HEKOTOPBIX BHJIOB 00OJOYKAa OTCYTCTBYET, U HX
Ha3bIBAIOT TONIBIMU (amMeba, nHdy30pus u 1p.). Bee mpocreiimme 061a1at0T CIOCOOHOCTBIO TTEPEABHU-
raThCsl MIPU MOMOIIY )KT'YTUKOB, PECHUYEK U TICEBIONO UM,

[{uTomnnazMa mpocTeHIINX IPeACTaBIsIeT cO00I KOJIJIOUIHYIO MacCy, COCTOSIIIYIO U3 JBYX CJIOEB:
HapyXHOTO, 00Jiee TIOTHOTO, Ha3hIBAEMOTO JKTOIUIA3MOW, M BHYTPEHHETrO — JHJAOIUIa3MblL. B muto-
1a3Me OOHApYKUBAIOTCS BAKYOJIM U Pa3IMYHbIC BKIIIOUEHUs (BOJIIOTHH, IIIMKOTEH, KpaxMal, U JIp.)

Y OOJIBIIMHCTBA MPOCTEHIIIMX UMEETCSI OHO I HECKOJBKO SICHO 000COOICHHBIX OT IIUTOILIA3-
MbI sanep. PazMHOXkaroTcsa mpocTelinue IeJeHueM, a TakKe MoJIoBbIM nyTeM. [Ipocreiimue npencras-
JICHBI TPEMS OCHOBHBIMU TPYIIIAMHU:

1.KOPHEHOXKMU. Tunu4Hslii npeIcTaBUTENIb- aMeda, IepeIBUTaroIIasIcs ¢ TOMOIIBIO TICEBI0-
MO .

2 KI'YTUKOBBIE. JIBukeHre y HUX OCYLIECTBISETCS C MOMOILIBID OJAHOTO WIJIM HECKOJIBKUX
JKT'YTHUKOB.

3.PECHUYATBIE. Ilepeasuratorcsa mpu nmomomm pecHuuek. [Ipu OmarompusTHBIX YCIOBHSX
MIPOCTEUIINE YCKOPSIIOT MUHEPATH3ALMIO OPrAaHMYECKUX OCTATKOB B IIOYBE U BOJIE.

Axmunomuuyemol

AKmuHoMuyemsl — MUKpPOOPTaHU3MbI, COUETAIONINE CBOMCTBA OaKTepUil U IMJIECHEBBIX TPUOOB.
TunuuyHele NpeacTaBUTENN aKTMHOMMIIETOB MMEKOT XOPOIIO BBIPAKEHHBIM MUIIEINM, MPEICTaBICH-
HBI OJIHOM OIpPOMHOMN CHJIBHO BETBSIIEHCS KIETKOM, 4To cOmmkaer ¢ rpubamu. OtcyTcTBre 0popM-
JICHHOTO SI7[pa OTINYAaeT aKTUHOMHUIIETHI OT TPUOOB U POJHUT UX C OAKTEPUSMHU.

AKTUHOMUIIETHI, W JTYYHUCTHIE TPUOBI 3aHUMAIOT MTPOMEKYTOUHOE TTOJI0KEHNE MKy OaKTepu-
MU ¥ TJIECHEBBIMU TPUOAMH. ITO OJHOKIETOYHBIE MUKPOOPTAHU3MBI, TIPEICTABIISIONINE COO0I TOH-
KHE BETBAIIUECS HUTHU-TU(PBI PA3IUYHON UIMHBI. BOJTBIIMHCTBO MX OKpAIIMBAETCS MO TpaMMy TOJIO-
KUTENbHO. ['MdBl UMET 000J0YKY, IUTOMIA3My CO 3HAYMTEIHHBIM KOJHMYECTBOM BKIIOYCHHH U
AJIEPHBIN arnmapar.

HekoTopsie BUABI aKTUHOMUIIETOB HE 00pa3yroT TH(, KIETKH UX MOTYT OBITh MaJOYKOBUIHOU
(dhopMmBl, Yaliie BCEro HCKPUBIIEHBI C HEOOIBITMMHU OOKOBBIMU BHIPOCTAMH.

PazMHOKeHUST TPOUCXOAUT OOpBIBKAMH MHUIIENHs, MyTEM pachajga ero Ha (parMeHTHl - OUIWH, a
takxke crnopamu. Criopsl GOPMHUPYIOTCS Ha CHOPOHOCIAX BO3AYIIHOTO MuIlenusi. CriopoHOCIH OBIBAIOT
NpsSIMbIE, BOJTHUCTHIE U CIIUPATBHO 3aKpy4YeHHBIE, C YMCcIoM BUTKOB OT 1 10 10 u Gonee. Crimpalib BUTKOB
MOJKET OBITh CKaTa WM pacTsHyTa. Pacronaraiorcs copoHOCHBI Ha TH(axX BO3AYIITHOTO MHIICTHS OYe-
pEIHO, CYMpPOTHBHO, MyTOBUYaTO M My4dkooOpasHo. [locie co3peBaHust criop, 0Opa3yrOIIMXCs U3 YacTHI]
SITIEPHOTO BEIIECTBa M KOMOYKOB ITUTOIUIA3MBI, CIIOPOHOCEI] PACIIaIaeTCsl, a CIophl BhIchmatoTcs. [loma-
nasi B ONMarompusATHBIE YCIOBUS CIIOPhI aKTHHOMMIIETOB TPOPACTAIOT B HOBBIM MUIETHiA, (GOpMUpPYS B
nanpHeimeM KoimoHuH. CHophl JIETKO OTIEISIOTCS OT MUIICTHS U, TOMNajias Ha MUTaTeIbHBIN CyOCcTpar,
ObIcTpo mpopactatoT. OTAeNbHbIE BUIBl AKTUHOMHIIETOB HCIONB3YIOT UIS TONMYyYeHHsS aHTUOMOTHKOB
(cTpenTOMUITMH, XJIOPTETPAIMKIINH U JP.).

[To cTpoeHUIO KIETKH aKTUHOMHUIIETHI CXOJIHBI ¢ OAaKTEepPHUSIMH, a 10 XapaKTepy pa3MHOKEHUS U
MPOPACTaHUS - C HU3IIUMU TPprOaMH.

AKTHHOMUIIETHI IIUPOKO PACIPOCTPAHEHBI B PA3IMUHBIX MOYBAX, B BOJIE, HABO3E U JIPYTHX CyO-
cTparax. IM mpuHaaiexxuT O00bInas posib B MOYBOOOPA30BAHUH: OHU YCHIIMBAIOT Pa3oKEHHUE Opra-
HUYECKHUX BEIIECTB B MMOYBE U YYAaCTBYIOT B CO3/IaHUU T'ymMyca. MHOTHE BHUIBI aKTHHOMHIIETOB 00pa-
3YIOT MUTMEHTBI — KPacHbIN, YEPHBIM, OypbIil U Apyrue poiib KOTOPHIX MOKa HEW3BeCTHA. MHOrHe ak-
TUHOMMIICTHI SIBJISIFOTCS MPOIYIIEHTaMU aHTUOMOTHKOB, BATAMUHOB, YKCHHOB.
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T'puown

['pubb1 — oOmupHas U pazHooOpa3Has TPyIa PaCTUTEIBHBIX TETEPOTPO(HBIX OPraHU3MOB, JTH-
HIEHHBIX XJIopoduiuia. ['erepoTpodHbIl THI TUTaHUS 0O0YCIIOBIMBACT UX aKTHBHOE Y4acTHE B pPas3iio-
JKEHUHM PaCTUTEIbHBIX U )KMBOTHBIX OCTATKOB, Ojarojapsi 4eMy OHM UTPAIOT BaXXHYIO poJib B 00pa3o-
BaHUH OPTaHUYECKHUX U TYMYCHBIX BELIECTB B IIOYBE.

['pubBbl, Kak MpaBuiIO, adpoObI, OITOMY Pa3BUBAIOTCS OOBIYHO HA MOBEPXHOCTH cyOcTpara. OHu
YCTOMYUBBI K BBICBIXaHHIO, HO JUISL PAQ3BUTHS MPEANIOUNTAIOT BaXKHYIO cpeny. Teno OONbIIMHCTBO TPH-
OOB COCTOWT W3 TOHKHMX HHUTEH — TH(, CIICTAIONUXCS B MHICIUNA (TpuOHUILY). ['puOBI, y KOTOPHIX
@bl pa3/eneHbl NePeropoAKaMyu Ha KJIETKU (CENTUPOBAHbBI), HA3bIBAIOTCS MHOTOKJIECTOYHBIMH, €CIIH
e Tu(dbl HE UMEIOT MEePEeropoioK (He CeNTUPOBAHbBI) — OJHOKIETOYHBIMU. CTpoeHHe KJIETOK TpuOoB
MaJlo, YeM OTJIMYAETCS OT CTPOCHUS JPYTUX MUKPOOPraHu3MOB. KieTku cTosT u3 KieTouHon 000m04-
KU, [IUTOIUIa3Mbl U3 OJHOTO, IBYX WJIM HECKOJBKHX siep. LluTomnazma coaepuT BakyoJld U pa3iny-
HbIE BKJIIOUCHUSI.

PasmHoxaroTcsi TpuObl BereTaTUBHO (OTPE3KOM MHIIETUS; OTACIbHBIMU KIIETKAMU MULIETUS —
OMJIUSMHU U TIOYKOBaHUEM). OTHAKO OCHOBHBIM CIIOCOOOM pa3MHOKCHHS Y TPHOOB SBISETCS 00pa3o-
BaHHME OCOOBIX CIIOP: K30CHOp (KOHHAMECTIOP) U dHaocmop (cropanruecrnop). Konuauecnopsr dop-
MHUPYIOTCS Ha CIIEHUAIBHBIX TH(ax — KOHUAUEHOCHAX, CIIOPAHTUECTIOPB 00pa3yIOTCs B CIIOPAHTHH,
CUSIIMX Ha KOHIE TU(bI — ciopanrueHocubl. [lo xapaktepy pasMHOKeHHs, MOPPOTOTHIECKUM U (Pu-
3MOJIOTUYECKUM TPHU3HAKAM TPUOBI JEIATCS Ha HECKOJIbKO KJIACCOB: XUTPUAMOMHMIIETHI, OOMHIICTHI,
3UTOMHMIIETHI, ACKOMUIETHI U Ap. MHOTHE XUTPUANOMUIETH — BHYTPUKJIETOUHBIE MTAPA3UTHI PACTCHHIA.
HekoTopbie X HUX TOpPaXKalOT KAIyCTHYIO paccany (YepHas HOXKKa), KiyOoHu kaprodens (pak). U3
OOMHMIICTOB HanOoJiee OMacHBIM Iapa3uToM sBisieTcs putodropa (kapTodeabHbIN TPUIII), TOPAKaIO-
mast KIIyOHH B OOTBY KapTodels, a He PeKO MOMHUIOPH M OakyiakaHbl. TUIIMYHBIM NIPEICTaBUTEIIEM
3UTOMHUIIETOB siBisieTcss Mykop (Mucoraceae)- miaecHeBblid TPUO C OJHOKJIETOUHBIM MUIEIHEM, IIHUPO-
KO PacIpOCTPaHEHHBIM B Mpupoae. MyKop BCTpedyaeTcsi B IOYBE HA PACTUTENBHBIX MaTepHaiax M IH-
HIEBBIX MPOJYKTax. MyKOpoBble TpuObI MMEIOT TU(DBI ¢ MapooOpa3HbIM CIOpPaHTHEM Ha BEPXY,
HAIOJIHEHHBIM CIIOPaMHU.

N3 ackoMu1ieToB Hanbosee pacnpoCcTpaHEHHBIMU SBISIOTCS IiecHeBble TpHObL: Penicillium (3e-
neHas miecenb) u Aspergillus (neeunas mnecens). B 60-70-x romax 19 B pycckue Bpaun MaHaccenun
u [lonoTeOHOB BriepBbIE YCTAaHOBMIIN JiedyeOHbIE CBOMCTBA 3es1eHOM rieceHr. OCHOBHBIM MUKPOOHOIIO-
TUYECKUM OOBEKTOM M3 TPUOOB SBISETCS MPEACTABUTENH aCKOMHIIETOB Jpoxoku (Sacchromyces).
JpoxkH, B OTIIMYUE OT OCTAIbHBIX TPUOOB ACKOMUIIETOB SIBJISIOTCS OJHOKJIETOYHBIMU OpraHU3MaMH,
HE 00pa3yIIMMHU HACTOAIIET0 MUlenus. [[poxxkeBas KiIeTKa UMEET 000J0UKyY, IUTOIIa3My, Tudde-
PEHLIMPOBAHHOE $/IPO, 3aacHble BellecTBa (ITUKOTeH, BAJTFOTHH, KaIlli )KUPa) U BaKyOJIH.
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Pa3Butne u XKU3HEAEATETbHOCTh MUKPOOPTAaHM3MOB TECHO CBSA3aHBI C OKPYXKAIOLIECH CpeIoH.
[IposiBneHNE MX NEATETLHOCTH 3aBUCHUT OT U3MEHEHHS MM OCOOCHHOCTEH ITOM CpeIbl.

@DaKTOpHI BHEUIHEN Cpe/ibl MHOTOYHCICHHBI U pa3Ho00pa3Hbl. OOBIYHO MX pa3fessioT Ha (U3U-
YecKue, XUMHUECKHE U OHOJIOTHYECKHUE.

Pusznyeckue GPaKToOpbl

K ¢usnueckum akropam BHEIIHEH cpelbl, MOJOXKUTEIBHO UM OTPULATENIHHO BIUSIOLNIMM Ha
KHU3HEIEATEIIbHOCTh MUKPOOPTAaHU3MOB, OTHOCATCS: BIQXKHOCTh CPE/Ibl, KOHIIEHTpAIUs B HEH pacTBO-
PEHHBIX BELIECTB U €€ OCMOTHYECKOE JaBJIEHUE, TEMIIEpaTypa, COJIHEUHbIN CBET U pa3inuyHble (OpMbI
JIy4UCTOHN SHEPTUU.

Brnaxxnoctes cpensl. HekoTopble Buabl MUKPOOOB BeCbMa 4yBCTBUTEIbHBI K HEJIOCTATKYy BJIaru.
Hanpumep, HUTpUPHUIUPYIOIIME U YKCYCHOKUCIBIE 0aKTEPUU TOCIE BBICYIIMBAHUS OBICTPO OTMHUpa-
10T. JIpyrue, Ha000pOT, MOTYT COXPAHATHCSA B BBICYIIEHHOM COCTOSIHMM B T€UEHHE HECKOJIBKHX MeCs-
IEB U Jaxe JeT (cTapUIOKOKKH, MOJIOYHOKHCIBIE OakTepuu, Opoxxku). OcoOEHHO YCTOWYHMBBI K BBI-
CYLIMBAHHUIO CIIOPBI OaKTepHil U MiIecHeBbIX I'pUO0B. OHU MOT'YT COXPAHATHCS B BHICYLHIEHHOM COCTOS-
HUH JICCATKH JIET. BricyliBanne B BaKyyMe MPH HU3KOW TeMIIepaType ¢ MOCIEIYIOUIMM XPaHEHHEM B
0€3BO3/1yILIHON cpelle COXpaHseT JKU3HEAEATENbHOCTh MHUKPOOOB JUIMTENbHOE BpeMs (Mo¢uibHas
CylIKa). DTOT METOJ IIUPOKO HUCHOJB3YETCs ISl IIUTEIBHOTO XPaHEHUS] MUKPOOHBIX KylbTyp. Tak,
HEKOTOpbIe O0JE3HETBOPHBIE OAKTEPUHN (KOKKH) COXPAHSIINCh B MOJOOHBIX YCIOBHUSAX 25, a MUKOOAK-
tepun — 17 ner.

B nouBe pa3nnyHble TpyNIbl MUKPOOPTaHU3MOB Han0oJiee HHTEHCUBHO Pa3BUBAIOTCS P BIaX-
HOCTH, On3Kkor Kk 60% MoJIHO# BIIarOEeMKOCTH.

K HanbGonee BnaromtoOMBBIM MOYBEHHBIM OAKTEPUAM OTHOCATCS a30TPHUKCUpYIoLe (a30To0aK-
Tep U KIIyOEHbKOBBIE). TOIBKO MPHU JOCTATOYHON BIAXKHOCTH B IOYBE B MX KJIETKaX MOTYT OCYIIECTB-
JATbCA MHTEHCUBHbIE OMOXMMHYECKHE Ipouecchl. IIpu BBICYIIMBAHUU MOYBBI MUKPOOUOJIOTHYECKas
AKTUBHOCTH TIOHIDKAETCS WM TOJIHOCTBIO MojaBisieTcs. HecrmocoOHOCTh MHUKPOOPTaHU3MOB pa3BH-
BaThCsl B YCJIOBUAX HEIOCTATOYHOM BIAKHOCTH MCIIOJIb3YETCs JUIsl MPEOXPAHEHUs OT MOPUYH IPOIyK-
TOB M KOPMOB ITyTeM BbICymuBaHus. CyIIKe MOABEPraloT MsCO, phI0y, OBOIIH, (PPYKTHI, MOJOKO U
JpyTUe MPOJYKTHI, @ TAKIKE CEHO.

KoHmeHTpamusi paCTBOPEHHBIX BEIIECTB B Cpejie. B eCTeCTBEHHBIX YCIOBHIX MHUKPOOPTaHU3MBI
KHUBYT B pacTBOpax C pa3HOM KOHILIEHTpalMel pacTBOPEHHBIX BELIECTB, a CIEI0BATEIbHO, U C HEOH-
HAKOBBIM OCMOTHYECKHM JaBJeHHeM. MHOTrHne MUKpOObI OYeHb YyBCTBUTEIIbHBI K M3MEHEHHIO MPH-
BBIYHON KOHILIEHTPAIMH U CBSI3aHHOT'O C HEHl OCMOTHYECKOr0 JaBJIeHUs cyocTpara.

[ToBpIIeHNEe KOHIIEHTPAIIUH COJIEH B CpeJe BHIIIE OMPENEICHHOTO Tpeesia HapyniaeT HopMalb-
HbIi OOMEH BEIIEeCTB MEXAY KJIETKOM M BHEIIHeH cpenoil. B aToM ciiyuae Boga BBIXOJIUT U3 KIIETKH,
LUTOIJIa3Ma OTXOJUT OT KJIETOYHOM 000J04YKM (TUIa3MOJIM3), MOCTYIUIEHUE B KIIETKY HMUTATEJNbHbIX
BEIIIECTB MPUOCTAHABINBAETCI. B TaKOM COCTOSSHUM MUKPOOPTraHU3MBbI JJOBOJILHO OBICTPO MOTHOAIOT U
JIMIITB HEKOTOPBIE CIIOCOOHBI JUTUTENTFHO COXPAaHAThCS. Tak, CymecTByloT OakTepuu, KOTOPHIE aanTu-
POBAIMCh K BBICOKUM KOHIIEHTpALUAM cojiei (0kosio 29%). DTu GakTepuu Ha3bIBAOT Tajio(uIbHBIMU
(«IHOOSIIIIUMEI» COJIb).

['yOuTenbHoe neiicTBHE BBICOKMX KOHIIEHTpalUi cojei Ha MUKPOOPTaHU3MBlI HAIIUIO MPUMEHE-
HHUE U B MMPAKTHYECKON NIEATETHHOCTH YeioBeka. OHO JI)KUT B OCHOBE KOHCEPBUPOBAHUSI MHOTHX ITH-
IIEBBIX MPOJYKTOB (MsICO, pbl0a) B KPEMKUX pacTBOpax COJH. BONBIIMHCTBO THUIOCTHBIX OakTepuid
npekpaiaer pazButue yxe npu 5—10%-noit konuentpauuu NaCl B cpene (Proteus vulgaris, Bacillus
meseniericus). OIHaKO Ui MOMy4YeHUs1 Oojiee HAJEKHBIX Pe3yIbTaTOB YHOTPEONIAIOT Oojiee KOHIIeH-
TpUpPOBaHHBIE PACTBOPHI oBapeHHOU conn — 20—30 %.

s co3maHust BBICOKOTO OCMOTHYECKOTO JaBJIEHUS B KMJIKOCTH, KPOME XJIOPUCTOTO HAaTpus,
HIMPOKO MUCIIONIBb3YIOT caxapa, HO B KOHIIEHTpalUsaX He npebimaomux 70%.

Temnepatypa. TemnepaTypa cpesibl — OJMH U3 BaKHEHIINX (DaKTOPOB, BIUSIOIIUX HA KU3Hb MUK-
po0oB. Kaxxplil BUII MUKPOOPTaHU3MOB MOKET Pa3BHBATHCS JIMIIIL B ONPEIENICHHBIX MPEeTaX TeMIepa-
Typbl. Camasi HU3Kasi TeMIieparypa, Ipd KOTOPOH OHU MOTYT pa3BHBAThCSs, HA3bIBACTCS MUHUMAIBbHOM,
camasi BBICOKasl, TIPH KOTOPOW MHKPOOPTaHW3MBI €Ile Pa3BHBAIOTCS, — MaKCHMAIIBHOM; TeMIieparypa
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HanOoJiee aKTUBHOTO PAa3BUTHS HA3BIBACTCSI ONTUMATIBHONU. DT TPU TEMIIEpaTypHbIE TOUKH, ONpeesIsio-
1€ pa3BUTHE MUKPOOPTaHU3MOB, IPUHSTO HA3bIBATh KApANHAIbHBIMU.

[To oTHOWmIEHHIO K TeMIepaType MUKPOOPIaHW3MbI OOBIYHO MOIPA3JENAIOTCS HA TPU TPYIIIBL:
ncuxpodriibHbIe, ME30(UITBHBIE U TEPMODUITLHEIE.

K ncuxpodunbabiM (Tped. psichrio — xonmonusii, phileo — 11100:110) OTHOCSATCS MUKPOOPTaHH3-
MBI, IPUCIIOCOOMBIIKMECS K Pa3BUTHIO ITPU HU3KOM TeMIieparype. ITO IIeCHEBbIe TPUObI, CBETSIINECS
OakTepuu, OaKTepUH XOJOJHBIX BOJOEMOB, JETHUKOB | T. 1. JIT HUX MUHUMaIbHAs TEMIIEpaTypa co-
crapyisieT ot 0 1o 10°C, ontumansHas — okosio 10°C u makcumansHas 20—30°C. HekoTopbie BUJIbI
CIOCOOHBI pacTu Aaxe npu temneparype Huxke 0°C.

BooO11ie k HU3KUM TeMIieparypaM MHUKPOOPraHU3Mbl MallO4yBCTBUTEIbHBL. Psisl ucciaenoBaTeneit
JIOKa3aJii, 9T0 OAKTEPUU COXPAHSIOT KHU3HECIIOCOOHOCTH MOCiIe 00pabOTKH MX B TEYEHUE HECKOIBKUX
4acoB XUAKUM Bo3ayxoM (—182, — 100°C) unm gaxe >kuakum BogopoaoM. (—252°C). Huzkue Tem-
HepaTypbl MPUOCTAHABIMBAIOT JKU3HEIEATEIBHOCTh MHUKPOOPIaHM3MOB, IO3TOMY MPEIYNPEKAAIOT
MOpYy OXJaKICHHBIX Msica, PbIObI, Maciia, MOJIOKa U APYTUX MPOJYKTOB.

[ToBTOpHOE 3aMOpaKMBaHUE MOCIIE OTTAUBAHUS TYOUTEIHHO AEHCTBYET HA MUKPOOBI.

[IcuxpoduibHbie OaKTepUH CIOp HEe 00pa3yIoT.

MeszodupHble OakTepun (Tped. mesos — CPEeAHHI) Pa3BHUBAIOTCA MPU CPEIHHUX TEMIIepary-
pax. K HUM oTHOCSTCS OONBIIMHCTBO CanpoPUTOB U BCE MATOT€HHbIE MUKPOOBI. {15 HUX TeMmriepa-
TypHbIM MUHUMYM JexuT B nipenenax 0-10 °C, ontumym 25-35°C u makcumym 40-50°C

TepmodunbHble OakTepun (rped. termos —Topsiunii) pa3BUBAIOTCS MPU CPABHUTEIBHO BBICOKOM
temneparype. TemnepaTypHslii ontumyM 50—60°C

TepModuinbHbIE MUKPOOPTaHU3MBI PACTIPOCTPAHEHBI B TOPSYMX MHUHEPAIbHBIX BOJAX U MPUHU-
MaloT JESTEIbHOE yUYacTHe B IIPOLECCaX CaMOCOTPEBaHMUs HaBO3a, CUJI0CA, BIAYKHOT'O 3€pHA.

Bricokue TemnepaTypsl BbI3BIBAIOT THOEIb MUKPOOHON KIIETKU B pe3yJIbTaTe CBepThIBaHUS (KOa-
TyJsinuy) OeTKOB IUTOIUIA3MbI M MHAKTHBAIWH, (epMeHTOB. BONBIIMHCTBO OeccriopoBhIX OaKTepHid
rubnyT nipu HarpeBanuu a0 60— 70°C B Teuenue 15—30 mun, a npu HarpeBanuu a0 80—100°C 3a
BpEeMs OT HECKOJIBKUX CeKyH[ 10 1—3 muH. Bo BiiaxxHOM cpee GakTepuu Mpy BEICOKOW TEMIIepaType
rHOHYT CKOpee, YeM B CYXOH, Tak Kak Iap crocoOcTByeT ObICTpOii koarynsauuu 6eika. Cropbl MHOTUX
Oaktepuil BeiZiep)kuBatoT HarpeBanue 10 100°C B TeueHre HECKOIbKHUX YacoB. Jlaske Hanbosee ycToii-
4uBbI€ CIIOPBI BO BiaxkHOU cpene npu 120°C norudatot uepe3 20—30 MuH, a npu IHCTBUU CyXOro
*kapa (160—170°C) —cnycrs 1—2 4.

Ha ry6urtenbHOM JIeiCTBUU BBICOKHMX TeMIEpaTyp OCHOBAHBI JIBa CII0COOAa YHUUTOXKEHUsI OakTe-
puii: macTepu3anus U CTepUIIH3alus.

ITpu macrepuzanuu xunkocts HarpesaroT 10 60— 70°C B teuenne 20—30 muH. wim g0 70—
80°C B Teuenue 5—10 MuH, Ipu 3TOM MOTUOAIOT TOJIBKO BereratuBHble hopmbl OakTepuil. [lactepu-
3alMI0 MPUMEHSIOT MPEUMYIIECTBEHHO JUIsI COXPAHEHUs] MOJIOKa, BUHA, MKPbI, (PYKTOBBIX COKOB U
HEKOTOPBIX JIPYIHX MPOIYKTOB.

[Ton crepunuzaiueil moapa3syMeBalOT OCBOOOXKICHHE KaKOr0-TM00 MpeIMeTa WM BelecTBa OT
BCEX KUBBIX CyIecTB. D10 nocturaercs HarpeBanuem g0 100—130°C B teuenune 20—40 muH; npu
ATOM YHHUTOXAIOTCS JaKe CIIOpPbI OaIuLI.

Bnusinue cBeta. [Ipsamoii comHeuHbIi cBeT yOMBaeT MOUTH BCe BUJIbI OaKTEpHil, 32 UCKIIOYEHUEM
nypnypHbeIX U (otobaxrepuii. [lox neiicTBHeM MPSIMBIX COMHEYHBIX JTydel OakTepuu TMOHYT 3a He-
CKOJIBKO MHUHYT WJIM 4acoB T'yOWTENIbHOE JEHCTBUE COJHEYHOIO CBETa Ha MHUKPOOBI 0OYCIOBJIEHO
HaXOJSAUIMMUCS B HEM YJIbTPapHOIeTOBBIMY JTydyamu. [lociie mpOHUMKHOBEHHS B KJIETKY OHH, aJIcopOu-
PYACh )KMU3HEHHO Ba)KHBIMH YacTAMHU, O€IKaMU U HYKJIEMHOBBIMU KHCIIOTaMH, BBI3BIBAIOT, (POTOXUMHU-
YeCKHE M OKUCIIUTENIbHBIE MPOLIECCHl, YOMBAIONINI MUKPOOPTaHU3MBI.

VYabTpaduoneroBsie Ty4yn YHUUTOXKAIOT Yepe3 HECKOJIbKO MUHYT U BereTaTUBHBIE (POPMBI U CITO-
PBL

B Ouonornyeckom OTHOIIEHWH Haubojee HHTEPECHBI YIbTPapUOIETOBBIE JTYUH C ATUHOW BOJHBI
ot 280 1o 330 uM. OHu 00J1aJAI0T BBHIPAKEHHBIM OAKTEPHUOCTATUYECKUM U OAKTEPHUIIMIHBIM JACHCTBU-
eM. B 3aBucumMocTu oT 10361 00yYeHUS M BHJIa MUKPOOPraHU3Ma JAeMCTBHE yIbTPapuOIETOBBIX Y-
yeld MOKeT OBbITh JIETAJIbHBIM WJIM MyTareHHbIM. Jlammbl, UCIycKaromue yabTpaduoieToBbIe JTy4u C
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JUIMHOW BOJHBI 254 HM, IIUPOKO HMPUMEHSIOT JJIS CTEPUIM3ALUU MOCYAbl, Ae3UMH(EKINH BO31yXa B
OONBHUIIAX U ONEPALMOHHBIX, B IIKOJIAX, B OOpb0OE C TOJrOHOCHKOM, MOPAKAIOUIUM 3€pHO. YIIbTpa-
(roIEeTOBBIC JTyUr UCTIONB3YIOTCS U ISl CTEPHIIM3ALMH BOJIbI, MOJIOKA, MATEPHAJIOB, Pa3pyIIAOIINXCS
IpU AEUCTBUM BBICOKUX TEMIIEpATyp.

BnusiHue paauanuy, peHTT€HOBCKOTO M3JIydeHUs U 3jekTpuuecTBa. Jlyum paaust u Pentrena B
MaJIbIX J03aX U MPH HEMPOAOIKUTEILHOM ACHCTBUM CTUMYIMPYIOT Pa3MHOXKEHHUE HEKOTOPhIX MUKPO-
00B, B OOJIBIIMX K€ /103aX YOMBAIOT MX. DJIEKTPUYECKHI TOK BBICOKOW YacCTOTHI MPUBOAUT K THOEIH
MHUKPOOpPraHu3MoB. OCOOEHHO CUIIbHOE JICHCTBHE HA HUX OKa3bIBAIOT TOKH YJIbTPABBICOKOM YaCTOTHI.

BiusiHne MexaHMYECKUX COTPSCEHUH K BBICOKMX JaBJIEHUNU. MexaHnuecKue BO3AEUCTBUS (CHUIIb-
HbI€ U YaCThl€ TOIYKN) YHUYTOXKAIOT OOJIBIIMHCTBO MUKPOOOB. BeTpsixuBaHue B IIIOTTENb-aNNapare ¢
MIECKOM WJIM CO CTEKJISIHHBIMU OycamMH pe3KO YMEHBINAET YHUCIIO KU3HECNnocoOHbIX Oakrepuid. Camo-
OYUILEHUE BOJOEMOB OT MUKPOOPIaHU3MOB YaCTUYHO ITPOMCXOAUT BCIIEICTBUE JBM)KEHUS BOJIBI B pe-
Kax ¥ pyubsiX.

Beicokue naBiieHus cnabo BIMSAIOT Ha MUKPOOPTaHW3MBbI, OTIENbHbIE BUIbl OaKkTepuUil MOTYT
HOPMAaJIbHO XKUTh U Pa3MHOXAThCsl B MOPAX Ha IiyouHe 9 kM, rae nasienue nocruraet 9000 atm. He-
KOTOpPBIE BUJIBI JIPOXOKEH, IUIECHEBBIX I'pHOOB M OakTepuii mepeHocaT aaBierue B 10000 armocdep,
T.¢. masnenne B 10 T. Ha 1 v’

Xumnueckue GaxkTopsbl

K xuMudeckuM ¢axTopam, OKa3bIBAIOIIMM BIMSHUE HA KU3HEACATEIHHOCTh MUKPOOPTaHU3MOB,
OTHOCSTCS: COCTAaB U PEAKLUs CPEbl, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE YCIOBUS CPEbI.

CocraB cpeapl. XUMHUYECKUE COSTUHEHHSI MOTYT OBITh MOJIE3HBIMU JIJISI MUKPOOPTaHU3MOB U, U C-
H0JIb30BAThCSl KaK IMUTATENIbHBIE BELECTBA UM BPEJHBIMU — aHTUMHUKPOOHBIMU (OAKTEPULIUIHBIMU ),
KOTOpPBIE YTHETAIOT MM YOWBAalOT MUKPOOPIaHW3MbL. AHTHMHUKPOOHBIE BEIIECTBA IO CBOCH XMMHUYE-
CKOM CTPYKTYpe MOT'YT ObITh OTHECEHBI K HECKOJIbKUM IpyIIiaM. B npakTuke nCHoiab3yroTcsl pa3HO00-
pasHble XMMHUYECKHE M OMOJOTMYECKHE SIOBUTHIC BEIIECTBA I YHHUTOXKEHHS MHKPOOPTaHU3MOB
npu ne3uH¢exuun. Ilpu 3TOM NPUMEHSIOT KaKk HEOPraHWYecKHe, TaKk U OpraHuYecKue COEAMHEHUS.
CreneHb TOKCUMYHOCTH ATHX BEIIECTB 3aBUCUT OT WX KOHIIEHTPAIMH, OT TEMIIEPaTyphl pacTBOpa, Mpo-
JOJDKUTENIBHOCTH AEUCTBUS, a TAaKXKe OT BUAA MUKPOOpraHu3MoB. Ciabble pacTBOPBI YCHIIUBAIOT JKU3-
HENeATeNIbHOCTh MUKPOOOB. Bojee cribHBIE pacTBOPH YOWBAIOT MHUKPOOPTaHHW3MBI JIMIIL B BErera-
TUBHOW CTa/IU, OYEHb KOHLEHTPUPOBAHHbIE YHUUTOXKAIOT U CHOPbI. UyBCTBUTENBHOCTD pa3IMYHBIX
MHUKPOOOB K OJTHOMY U TOMY K€ XUMHUECKOMY COeIMHEHHIO HeoJMHaKoBa. HekoToprie BemecTBa oKa-
3bIBAIOT BPEAHOE JIeMCTBUE HA OJHU IPYIIbl MUKPOOPTAaHU3MOB U SIBISIOTCS O€3BPEIHBIMH JUIS ApY-
THX.

13 HeopraHW4YecKHX BEUIECTB HauboJee S0BUTHI A1 MUKPOOPTAaHU3MOB COJIM TSKEIIBIX MeTall-
noB (pryTtH, Meau, cepedpa). Ilpu ux konuentpauuu 1:1000 GonpmMHCTBO OakTepuil MOrudaer B Te-
YeHHEe HECKOJbKUX MHUHYT. bakTepunuaHoe neiicTBHE OKa3bIBAIOT XJIOp, WO, MEPEKUCh BOIOPOJA,
MapraHIOBOKHCIBIN Kanuil. I3 MUHepanbHBIX KUCIOT 3TUMHU CBOMCTBAMHU 00J1a7al0T cepHUCTas, O0p-
Hasi U HEKOTOPbIE APYIHe KUCIOTHI.

CWIBbHBIMU SIZIAMU JIJISI MUKPOOOB SIBJISIFOTCS (heHou (KapOoJioBasi KUCIIOTa), Kpeo30Ji, GopMaliH.
B paznuyHOil cTeneHn TOKCUYHBI CIIUPThI U HEKOTOPBIE OPraHMYECKUE KHCIIOTHI (CaTUIMIOBast, Mac-
JsiHas!, YKCycHasl, OeH30iHas).

[Tpupona neicTBUs SAOBUTHIX BELIECTB, IPOHUKAIONIIUX B KIETKY, pa3inyHa. Tak, COJN TSHKENbIX
METAaJUIOB, CIIUPTHI, )EHONIBI CBEPTHIBAIOT OCITKOBBIC BEMIECTBA IIUTOILIA3MBI; KUCIOTHI M IEIOYH TH/I-
POJIM3YIOT OENKHM; BIMSHUE XJIOpa, 030HA, MEPEKUCH BOAOPOAA CBSA3aHO C OKUCIUTEIBHBIMU MpPOIEC-
caMH B IUTOIUIa3Me. MHOTHE SiI6I MHAKTHBHPYIOT (hepMeHThI. Takum 00pazom, HapyIIaeTcsi CTPYKTY-
pa KJIETKH, IpeKpamiaercs oOMEH BelIecTB, M KieTka mnorubaer. [le3smHpUUUpPYIOIIME BELIeCTBa,
OOBIYHO TIPUMEHSIFOT B BOJIHBIX PACTBOPAX, YTO O0JIEr4aeT X MPOHNKHOBEHHE B MUKPOOHYIO KIIETKY.

Jle3nHpUIUPYIOT KUBOTHOBOIYECKHE MMOMEIICHUS, 3epHOXPAHIIININA, TPEAMEThHl YX0/1a 3a JKH-
BOTHBIMH, CIIETIOACKAY U T. 1. Kpome Toro, pacTBOpEI, coiepKaline Meb, IIMHK H JKeJIe30, YacTO HC-
MOJIB3YIOT JJIsl OTIPBICKUBAHUS Ca/loB B O0pbOe ¢ TpHOHBIMU M OaKkTepHUaIbHBIMU 3a00JI€BaHUSMH pac-
TEHHH.
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Ha ryOutensHOM BIMSIHUM aHTHCETITUKOB HAa OAKTEPUN OCHOBAHO TAK)Ke KOMMYCHHE MsICa U PHIOHI,
BO BpeMsi KOTOPOTO MPOJYKT MPOMUTHIBAETCS IbIMOM, COJIEPKALIUM JIETy4yHue COSAMHEHUS], B 4YaCTHO-
cTH GopMasberul, GEHOIbI, CMOJIBL.

Peakuus cpenpl. Peakiius cpensl sSBISETCS CYIIECTBEHHBIM XUMUYECKUM (DAKTOPOM, BIMSIIOLIUM
Ha JKU3HEACATEIHbHOCTh MUKPOOPraHu3MoB. KucinoTHOCTh cpenbl Beipaxkaetcs cumBosioM pH. Benu-
ynHa pH st HeltpanbHoU cpenbl paBHa 7,0, mis kucinoit — 0-6,0 u menoynoit — 8,0-14,0. OtHote-
HUE MUKPOOOB K PEaKIUU Cpelbl OYeHb pa3HooOpa3Ho. Ecnu oJHM MOTYT pa3BHBATHCS B IIMPOKHX
npenenax BeIMuuHbl pH, TO ISt pa3BUTHS APYrUX MHUKPOOPraHU3MOB kosiebaHust pH 1omkHBI OBITH
HE3HAYUTEIbHBI.

s MHOTHX TUIECHEBBIX T'pHOOB M JpoKked HamOosee OmarompusitHa cpena ¢ pH 3,0-6,0;
OONBIIMHCTBO OaKTepuil Nydlne pa3BUBACTCS B HEUTpanbHOW win ciadomenodnoi cpene (7,0-7,5).
OudeHpb KucHas peakiusi Ha OaKTepuu JIeHCTBYeT TyoutenbHo. VckitoueHre npeacTaBisiioT 0aKTepuH,
KOTOpBIE CaMU OOpPa3yIOT KUCIOTY (YKCYCHOKHUCIBIC, MOJIOYHOKHUCIIBIC, TUMOHHOKHUCIBIE U MAaCIISTHO-
KHCIIBIE).

MuKpOOpTraHnu3MBbl, JKUBYIIIHE B IMOYBE MU BOJOEMAaxX, BCTPEUYAIOTCS CO 3HAYUTEIBHBIM KOJieOa-
HueM pH, mosToMy OHHM IPUCIIOCOOMINCH K IIMPOKOMY nuarnazony 3Hadenuit pH. W, naobopor, nato-
TE€HHBIE MUKPOOPTaHU3MBI, KUBYIIIME B TEJIE YEIOBEKA WUIIU KUBOTHOTO, MOTYT Pa3BUBAThHCS B CPABHHU-
TeIbHO y3KOM Juamnaszone pH.

Buonornyeckue gpaxropsl

K 6uonornyeckum (pakropam, BIAMSIOIUM HA )KU3HEACSATEIbHOCTh MUKPOOPTaHU3MOB, OTHOCSATCS
pa3IuyYHbIe UX B3aMMOOTHOLIEHMS KaK ¢ APYTMMHU BUJAaMH MHKPOOPraHM3MOB, TaK U C MHBIMHU Opra-
HU3MaMH OKpYXKarolleil cpeabl. OTH B3aMMOOTHOLIEHHUS MOTYT HOCUTh CUMOMOTHYECKHH, aHTarOHU-
CTUYECKUI WIN MMAPA3UTUYECKUN XapaKTep.

Cumbuo3om Ha3bIBACTCSA TAKOE COXKUTEIBCTBO, IPU KOTOPOM OIMH BHJI MOJIEPKUBAET PA3BUTHE
Jpyroro BUA, T. €. 00a BUJa-CHMOMOHTA MOJTYYalOT B3aUMHYIO MOJIB3Y.

[Tpumepom cumMOMO03a MOTYT CIIY>KUTh B3aUMOOTHOILEHHSI MEX/y HEKOTOPBIMU MOJIOYHOKHUCIIbI-
MU OaKTEpUAMH U JIPOXIKaMU (MOJIOYHOKHUCIIBIE OaKTePUU, TPOAYIIUPYS MOJIOUHYIO KHUCIIOTY, CO3JAl0T
yCIIOBUS, OJIaronpusTHBIE A pocTa JIpOXKel, a MPOIYKThI KU3HEIEATEIILHOCTH JIpOXIKeil — BUTa-
MUHBI CTUMYJIUPYIOT Pa3BUTHE MOJIOYHOKUCIBIX OaKTepuil), a30TGUKCUPYIOIIMMU MUKPOOAaMHU U 1ieJ1-
JF0JI030pa3iararoIiuMu OaKTEpUsIMH, COXKUTENIBCTBO a3pOOOB, MOTIIOIIAOLINX KUCIOPOI, ¢ aHa3poba-
Mu U jap. [logoOHOro posma B3aMMOOTHOLIEHMS] YacTO HAONIONAIOTCA MEXAY MUKPOOPraHU3MaMu U
pacTeHUsIMH (Hampumep, cuMOMO03 KIYOCHBKOBBIX OakTepuil ¢ 6000BBIMU PAaCTEHUSIMU, MUKOPH3a —
COKUTENBCTBO PA3JIMYHBIX TPUOOB C KOPHSAMU PACTEHUH ), a TAKXKe MEKIYy MUKPOOaMU U )KMBOTHBIMHU.

B3anMooOTHOIIEHNs CUMOMOTHYECKOT0 XapaKTepa yallle BCEro MposBISIOTCS B BUJE MeTaOuo3a,
KOI'Jla IPOAYKTHI )KU3HENEATEIbHOCTH OJHUX BHJOB MUKPOOOB MpEACTaBIAIOT co00M muiy /uis pas-
BUTUS IPYIUMX BUAOB. MUKPOOPraHU3MBI TECHO CBA3aHBI C MUKPOOPraHU3MaMU: PACTCHUSAMH, KUBOT-
HBIMHU, YeJI0BEKOM. Bo3zelicTBre Ha MUKPOOPTraHU3Mbl — HEOTHEMIIEMYIO YacTh OMOCc(ephl O3BOJISET
JNOOUTHCA TI00ANBHOTO BIAMSIHUS Ha BCIO HAIIly MJIAHETY 3eMJIs.

Hanpumep, canpoutsl paciienistoT HaTypajibHble OElKH O NENTOHOB, aMUHOKUCIIOT U IPYTHX, 00-
Jiee MPOCTBIX COSTMHEHUH. A 3TH MPOAYKTHI CIY)KaT UCXOJHBIM MaTepUaIoM ISl HUTPU(PUIMPYIOIINX OaK-
TEpHii, KOTOPbIE IEPEBOJIAT aMMHAYHbIE COJIM B @30TUCTYIO, A 3aTEM B Q30THYIO KUCIIOTY.

Jposxxu mpeBpalaroT caxapa B STWIOBBIN CIIUPT, 3 YKCYCHOKHUCIIbIE OAKTEPHH OKHCIISIOT €ro B
YKCYCHYIO KHCIOTY. DTa (hopMa B3aMMOOTHOLIEHUH pacnpocTpaHeHa Cped MOUYBEHHBIX MHKPOOOB U
JIE)KUT B OCHOBE KPYrOBOPOTA BELIECTB B IPUPOJE.

KommeHncann3m — korjna oJHHM MHUKPOOBI-CUMOHMOHTBI MHUTAIOTCA 332 CUET MAaKpOOPraHM3MOB,
IpUYeM MOCIeTHUE HE TEPIIT OT 3TOr0 COXXKUTENBCTBA 0COO0T0 Bpeia Uil yiepoa.

[TpumepoM KOMMeHcanu3Ma MOXKET CIIY>)KMUTh OOWTaHUE MHOTHUX Callpo(UTOB B KUIIEUYHUKE (KHU-
IIeYHAas AJI0YKa), HA TTOBEPXHOCTH KOXH (KOKKOBBIE ()OPMBI) KHUBOTHBIX U YEJIOBEKA.

Mytyanusm —cuMOH03 MUKPO- U MaKpOOpraHu3Ma, BBITOJHBIN J1s1 oboux. [Ipumepom mytya-
JIU3Ma CYMTAETCsl MakpoQuiopa MpeaKenyIKoB (pyOra) *BauHbIX )KUBOTHBIX, THAPOJIM3YIOIIAs KIET-
YaTKy M CHHTE3UpYIOLasi HEKOTOpPhle BUTAMHHBI U aMUHOKHUCIOTBI, U COXHUTEIBCTBO KITyOEHbKOBBIX
Oaxtepuii ¢ 0000BBIMU PACTEHUSIMH.
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K aHTaroHHCTUYECKUM B3aMMOOTHOIICHHSIM OTHOCSITCS aHTarOHWU3M, WJIU aHTUOWMO3, U Tapas3u-
TU3M.

Anmazonuzm — 3TO TaKHe B3aUMOOTHOIICHUS, IPH KOTOPBIX OJHWH BUJ MHUKPOOa HE MOXET pa3-
BUBATbCA B MPUCYTCTBUM Apyroro. ['yourenpHoe AelicTBUE MUKPOOPTaHU3MOB-aHTarOHUCTOB CBA3aHO
C HAKOTJICHHEM UMH B CpeJie MPOAYKTOB JKU3HEACATEIHHOCTH WIH C BBHIICJICHHEM B HEE OIMpPEeIcH-
HBIX OMOJIOTMYECKH aKTUBHBIX BEIIECTB — AHTHOMOTHUKOB.

B pesynbrare Takoro HeOIArONMPHUSATHOTO BO3JICHCTBHUS KU3HEACITEIHLHOCTh OJHOTO W3 BHUIOB
ocnabiiseTcs Wil OH nmorudaer.

MoJIto9HOKHCTBIE OAaKTePHH SBJISIFOTCS AaHTArOHUCTAMH THUJIOCTHBIX OaKTEpWid, TaK KaK MOJIOY-
Hasi KUCJIOTa TOPMO3UT pa3Butue nocieanux. OObIKHOBEHHAs MOYBEHHass MUKpodiopa yrueraer 60o-
JIC3HETBOPHBIE [Tl YEIIOBEKA MUKPOOPTaHU3MBI.

AHTaroHu3M HaOJI0aeTCsl TaKKEe MEXKAY PACTCHUSIMH U MUKPOOpraHu3MaMmu. PacTeHus BbIpa-
0aThIBAIOT BEIICCTBA, TOKCUYHBIE NI OakTepuil, rpuOOB M MPOCTEHIMX. DTH BEIIECTBA 00IaIal0T
pa3IMYHBIMH CBOMCTBAMH M HEOJMHAKOBBI [0 XUMUYECKOM IpUpoie, cuje AelcTBUS U T. 1. Briepsbie
OHHM BBISIBJICHBI COBETCKUM OoTaHukoM B. I1. TokuasiM B 1928 1. 1 Ha3BaHbl puTOoHIMAaMU (phyton —
«pacteHue» u nat. caedo — «youBaro»). DUTOHIU/IBI MHOTHX PACTEHMI 00JIaqar0T OaKTepULIUTHBIMU
CBOMCTBaMH, T. €. MOTYT yOuBaTh OakTepuu. OUTOHIUILI IPYTHX PACTCHHHA OTIMYAIOTCS OaKTEpPHO-
CTaTMYECKUMHU CBOMCTBAMU, OHU TOJIBKO 33/IEP>)KUBAIOT POCT M pa3MHOXKEHHE MUKPOOOB. Takue Bee-
CTBa CO3/AI0T €CTECTBECHHBIM MMMYHHUTET PACTCHUHN K Pa3IMYHBIM MHPEKIIMOHHBIM U TTAPA3UTHBIM 3a-
OoneBaHUSAM. BOJNBIIMHCTBO pacTeHUIl BbIAEISET B aTMOcdepy JeTydre COCTUHEHUS, 3aMeUIIOoIIne
POCT ¥ pa3MHOKEHHNE MHUKPOOPTaHW3MOB MK youBaromue ux. [1o3ToMy BO3IyX B COCHOBBIX Oopax U
KEJIPOBBIX JiecaX MOYTH MOJHOCTHIO CBOOOAEH OT MUKpoopranuzMoB. Hambomee pe3ko OGakTepuiui-
HOCTH BBIpaKEHA y (PUTOHINIOB, OOMIBHO BBIICISEMBIX YECHOKOM, JIYKOM, PEIBbKOW, TOPUHIICH, JTHU-
CThsIMU O€pe3bl, TOMOJs, 1y0a, UTITaMHU COCHBI, €U U THXTHI.

K ¢uroHIMIaM oTHOCATCS BeChbMa pa3jiMdHbIC BEIIecTBa: I(DUPHBIC Macia, allbJACTHIbI, ATKAIOH-
161, (heHOoIbI U T.7. VIX MOKHO MCMOIb30BaTh AJs Ae3UH(EKINY MOouBhbl. BripamuBanue GUTOHINUIHBIX
pacTeHHii O0CBOOOXKIIAaeT MOYBY OT BO3Oymuteneir Oone3Hel. Tak, MOCEBBI BUKH M KIIEBEpa CIOCOO-
CTBYIOT OUMILIEHUIO MTOYUBHI OT BO30YAUTENSI CHOUPCKOIL SI3BHI.

Iapaszumusm — HopMa OTHOIICHUS MEXY JBYMsI OpPraHU3MaMH Pa3HbIX BHJIOB, OJMH U3 KOTO-
pBIX (TTapa3uT) UCTIONB3YET APYroro (X03sMHA) KaK UCTOUYHUK MUTAHUSA, YeM MPUYHHSIET eMy Bpea HIn
MPUBOUT K ero Tudenn. [Ipumepom mapa3uTu3Ma MOTYT CITY>KUTh B3aUMOOTHOIIIECHUSI OaKTEPHiA ¢ CO-
OTBETCTBYIOUIMMH BHAaMU OakTeproharos, IBISIONIUMUCS A7 TIEPBHIX Mapa3sUTaMH.

OnHO W3 MPOSIBICHUN Tapa3suTH3Ma MUKPOOPTaHU3MOB Y JKMBOTHBIX, PACTCHUH W YeIOBeKa
HasbIBaeTcs uHpeknuen (nat. infectio — 3apaxenue). [log 3TUM TepMUHOM TOJPa3yMEBAIOT COBO-
KYITHOCTh OHOJIOTUYECKUX MPOIECCOB, MPOUCXOAAIIUX B MAKPOOPTaHU3ME TPY BHEJIPSHUH B HETO ITa-
TOTE€HHBIX MUKPOOOB.

Wudexknronubie 00JIE3HH OTIMYAIOTCS OT APYTUX 3a00JIEBaHUN TE€M, YTO OHU BBI3BIBAIOTCS KU-
BBIMH BO30YIUTEISIMA U XapaKTePU3YIOTCS 3apa3HOCTHIO, HATMYHEM CKPBITOTO MepHoja, crueruduye-
CKHMH PEAKIUSIMHU OPTaHN3Ma Ha BO30YIUTENS U BRIPAOOTKON HMMYHUTETA.
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JUCT U3SMEHEHMM (IOTTOJTHEHHWI)
B pabouyto nmporpammy no nuctuuiuinHe «I'eHeTHKa MUKPOOPTaHU3MOB)Y 110 HAIIPABJICHHUIO
noarorosku 06.03.01 buonorus

No OnemeHT (myHKT) PITJ] | TlepeueHb BHOCUMBIX H3MEHEHUM [Ipumeuanue
(mornonHeHui)

O6CY)KI[€H3 U pEKOMCHJOBAaHA Ha 3aC€JaHNHU Ka(bellpbl 6I/IOHOFI/II/I, I'€O2KOJIOTUH U MOJICKYJIAPHO-
TCHCTUYCCKHUX OCHOB JKHMBBIX CUCTEM

IIpotokom Ne OT «__ » 2024 r.

3aBenyronmii kKageapoit A IO. [Taputos




IIpunoxenne 1

Pacnpenesienune 6a/1J10B TeKylIero U pyoe;KHOro KOHTPOJIs

Cymma 6annos

Nen/n Bud konmponn Obwan cymma | 1-1 mouka 2-1 mouka | 3-1 mouka
1- | Hocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
2- | Tekyuwquii KoHmpoJin: 00 30 bannos 0o 10 é. 00 10 6. 00 10 6.

Omeem Ha 5 eonpocos om () 00l5 6. om00056.| om00do56. | omOoodlé.
[MonHbI# TPaBUIBHBIN OTBET 1o 15 6amwios 50. 56. 50.
Henonublil NpaBUIBbHBINA OTBET ot 3 1015 6. orl 1056.| or1m056.| or1 g0506.
OrtBer, Coep ANl HETOUHOCTH, OIITHOKH 06. 00. 00. 00.
Buvinonnenue camocmoamenvHovix 3a- om 0 00l5 6. om00056. |lom0oo56 |om0Oodol5o
oanunl (peuieHue 3a0au, Hanucawue

pehepamos, 0oknad, Icce )

1. | Pybesxcuulit Konmpois 00 30 bannos 0o 10 é. 0o 10 é. 0o 10 é.
TECTUPOBAHHE ot 0- mo 126. ot 0- 10 46. | ot 0- mo 46. | ot 0- mo 46.
KOJIJIOKBUYM ot 0 1o 186. 0or010606.| or0m066.| or0 10 60.
Hmozo cymma mexyuiezo u pyoeicnozo 0o 706annoe 00 230. 00 230 00 246

KOHmMpons

IlepBbl1ii 3Tan (0a30BbIi)ypOBeHb) — OLCHKA
«YAOBJIETBOPHTEIbHO»

He MeHee 36 0.

He Menee 12 6.

He menee 12 6

He menee 12 6

Bropoii 3Tanm (NPOABMHYTHIH)ypOBEeHb) —
OILICHKA «XO0POLI0»

menee 70 0.
(51-69 6.)

Menee 23 0

meHee 23 0

MeHee 240

Tperunii 3Tan (BbLICOKUH YpPOBEHb) -
«OTIMYHO»

OLl€HKa

e menee 70 6.

He MeHee 23 6.

He MeHee 23 0

He MeHee 240
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